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OJ Introduction

Sepsis management has been emphasized due to the high hospitalization
rate, mortality, and costs associated with sepsis. The latest guidelines for
diagnosis and treatment of sepsis recommend using procalcitonin test, when
determining whether to discontinue the use of antibiotics for patients who
do not experience secondary infections following initial resuscitation of
sepsis. Since unnecessary use of antibiotics can be minimized by using
procalcitonin test, reduction in antibiotics-related complications, and further,
effectiveness in reducing medical costs can be expected. However, there are
no comparative studies on Korean patients with regards to this subject
matter and economic evaluations on reduction in antibiotics treatment
duration based on procalcitonin levels are also lacking.

Therefore, it is necessary to generate scientific evidence that procalcitonin
test can safely reduce the duration of antibiotics treatment and whether this
approach is feasible economically by identifying the effectiveness of
procalcitonin test as an indicator to determine the treatment course of
antibiotics in sepsis suspected or confirmed patients without secondary
infections in Korea.

This study aimed to evaluate the clinical effectiveness on determining
discontinuation of antibiotics based on procalcitonin levels in sepsis
suspected patients and to conduct an economic analysis in order to provide

evidence for policy- and decision-making related to procalcitonin test.

UJ Clinical effectiveness of procalcitonin test

I. Systematic Review
In order to make a comparison between clinical effectiveness of
procalcitonin-guided treatment on antibiotic use and effectiveness of routine
care in sepsis patients, existing systematic reviews were used. A systematic
review search was conducted using pre-established PICOTS-SD according to
the methodology recommended by AHRQ of the US and the suitability of the

searched studies was evaluated. Following the search strategy, a total of 134

Vi
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cases were identified from various databases, such as EMBASE, Ovid-Medline,
and KoreaMed, among which a final total of 7 reviews were selected based
on the selection and exclusion criteria.

The selected systematic reviews were evaluated for suitability of literature
selection and data extraction as well as comprehensiveness of the literature
search using AMSTAR. Based on the quality evaluation, Prkno et al. (2013)
was selected as the final candidate. Using the selected literature as the basis,
search on clinical trials was conducted after adding ICU settings and
randomized clinical trials to the selection criteria. Ultimately, one literature
was selected as the final candidate through a process of primary/secondary
selection and exclusion by two independent evaluators, and by including 7
clinical trials from precedent systematic reviews, a total of 8 clinical trials
were included in the systematic review.

The risk of bias associated with the selected literature was assessed using
RoB tool, while traditional and Bayesian meta-analyses were performed to
compare the clinical effectiveness of procalcitonin-guided treatment on
antibiotic use with routine care in sepsis suspected patients. According to
the risk of bias assessment, since the characteristic feature of
procalcitonin-guided treatment on antibiotic use made a double-blind
difficult, most literature, with the exception of Jensen et al. (2011), were
unclear on whether researcher blinding had been conducted. Meanwhile,
traditional and Bayesian meta-analyses were used to quantitatively compare
procalcitonin-guided treatment on antibiotic use with routine care.

The results of the two meta-analyses showed no statistically significant
differences between the procalcitonin group and routine care group with
respect to 28-day mortality, in-hospital mortality, length of stay in ICU, and
length of stay in hospital; whereas, duration of antibiotics did show a
significant difference between two groups. In the traditional meta-analysis,
the procalcitonin group, compared to the routine care group, showed
reduction of 2.43 days in the duration of antibiotics (95% CI: (-3.46, -1.40),

p-value{0.0001), while in the Bayesian meta-analysis, posterior median of the

viii
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mean difference was estimated to be -2.39 (95% Crl: (-3.79, -1.13)). The
posterior percentage of procalcitonin-guided treatment on antibiotic use
reducing the duration of antibiotics use compared to routine care was

shown to be 1.

I. Prospective, multi-center, Randomized Controlled Trial

A prospective clinical trial was conducted from 4 tertiary hospitals (Seoul
National University Hospital, Samsung Medical Center, Severance Hospital,
and Seoul Asan Medical Center) in order to identify the influences on the
duration of antibiotics and length of hospital stay in sepsis suspected or
confirmed patients hospitalized in the ICU when decisions are made on
discontinuing or changing antibiotics treatments based on procalcitonin
levels.

In accordance with the selection and exclusion criteria, the patients
registered for the clinical trial were randomly assigned to the procalcitonin
or routine care group. At this time, a guideline was used to overrule cases
involving even single violation of strong recommendation for antibiotics
discontinuation, meaning continuing to use antibiotics for two more days
and using antibiotics for two consecutive times despite recommendation for
discontinuation of antibiotics administration, with such cases being excluded
from per-protocol (PP) analysis. The patients registered for the clinical trial
were monitored at 28-days after onset of sepsis, discharge from ICU, and
discharge from hospital, and the number of days of using antibiotics was
identified as the primary clinical outcomes, while 28-day mortality,
in-hospital mortality, length of stay in ICU, and hospitalization costs were
identified as the secondary outcomes.

In terms of clinical trial results, a total of 377 sepsis suspected patients
had passed through the screening process for the selection criteria between
May 2014 and June 2015, among whom, a total of 57 patients were
registered for the clinical trial. In the procalcitonin group, 15 patients, out

of 26 who were assigned to this group, were excluded from PP analysis due
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to drop out or overrule, whereas in the routine care group, 3 out of 31
patients were excluded. As a result of comparing the baseline characteristics
of patients assigned to the two groups, the overall distribution of baseline
characteristics, such as age, severity, and medical history were shown to be
similar.

The number of days using antibiotics indicated to be shorter in the
procalcitonin group, for whom antibiotics discontinuation was determined
according to procalcitonin levels, than that of the routine care group.
Intent-to-treat (ITT) analysis showed that the number of days of antibiotics
administration in the procalcitonin group was 12.24 days (sd=8.72) and 16.06
days (sd=10.4) in the routine care group, which indicated reduction of 3.82
days. However, the difference was not statistically significant (p=0.1479). On
the other hand, PP analysis showed number of days of antibiotics
administration in the procalcitonin and routine care groups to be 6.91
(sd=4.44) and 14.79 days (sd=9.37), respectively, showing significant reduction
of 7.88 days of antibiotics administration in the procalcitonin group
(p=0.0013). In terms of secondary indicators of length of stay in ICU and
hospital, they were shown to be similar in both the procalcitonin and
routine care groups by both ITT and PP analyses, while 28-day mortality,
in-hospital mortality, utilization of mechanical ventilation, and treatment

success rate were also shown to be similar between the two groups.

(J Economic analysis of Procalcionin test

I. Cost-Minimization Analysis
The fact that procalcitonin-guided withdrawal of antibiotics does not
influence the final outcome, such as in-hospital and 28-day mortality was
confirmed via systematic review and prospective clinical trial, and
cost-minimization analysis was performed. Based on the data from two
hospitals where prospective clinical trial was performed, 1-day medical cost,
cost of procalcitonin test, antibiotics cost, and ICU cost for both the

procalcitonin and routine care groups were extracted and compared.



HYS AYAMUA Z2ZAEL HAY FAIY 24

Moreover, sensitivity analysis was performed using sepsis-related antibiotics
costs from claims data of Health Insurance Review and Assessment (HIRA)
and meta-analysis results from the systematic review.

The results of the cost-minimization analysis using values obtained from
the prospective clinical trial showed that the average cost per sepsis
hospitalization case in the procalcitonin and routine care group was 19.52
million and 26.84 million won, respectively, indicating the routine care
group spent 7.32 million won more than the procalcitonin group. In
addition, when only the procalcitonin and antibiotics costs were compared,
the results also showed that the routine care group spent approximately

80,000 won more than the procalcitonin group.

I. Budget Impact Analysis

Currently, procalcitonin test is a non-reimbursement item, and in
consideration of being switched to a reimbursement item, budget impact
analysis for years 2016 through 2018 was performed. By taking into account
the number of reimbursements for procalcitonin tests and the substitution
rate for the test being used in clinical settings, a total of 4 scenarios were
examined, which were 2 reimbursements + substitution rate 10%; 2
reimbursements + substitution rate 20%, 3 reimbursements + substitution rate
10%, and 3 reimbursements + substitution rate 20%. Moreover, sensitivity
analysis was also performed on when all sepsis antibiotics treatments are
administered with minimal-cost antibiotics, when adequate reimbursement
cost is applied for procalcitonin tests, and when the number of
reimbursements for procalcitonin tests and the substitution rates increase.

It was confirmed in all of the scenarios considered that procalcitonin test
had the effectiveness of budget savings compared to current routine care
and changes in financial impact were sensitive to changes in the substitution
rate. Procalcitonin test being reimbursed 2 times with substitution rate of
10% and being reimbursed 3 times with substitution rate 10% amounted to a

budget savings effect of 21.6 billion and 21.4 billion won, respectively.

Xi
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Moreover, procalcitonin test with substitution rate of 20% and being
reimbursed 2 times versus 3 times was determined to amount to a budget
savings effect of 47.6 billion versus 47.2 billion won compared to current
routine care, respectively.

In all of the scenarios, the cost of procalcitonin test increased the
financial burden in comparison to current status, but showed an overall
budgetl savings effect by increasing the margin of budget savings associated
with hospitalization and antibiotics cost, and there was a tendency for the
substitution rate of using the test having a bigger financial impact than the
number of imbursements for the procalcitonin test. A similar outcome was
observed from the sensitivity analysis performed on antibiotics cost,
reimbursement cost of procalcitonin test, number of reimbursements for the

test, and substitution rate.

J Conclusions and Implications

Through a multi-center prospective randomized controlled trial conducted
on sepsis suspected or confirmed patients admitted to ICU, it was confirmed
that using procalcitonin test on Korean sepsis patients to determine
treatment course of antibiotics was able to reduce the duration of antibiotics
by approximately 8 days, in comparison to routine care, however, no
statistically significant differences in mortality and length of hospital stay
were indicated. The cost-minimization analysis demonstrated for each case
of sepsis, using procalcitonin test to determine discontinuation of antibiotics
treatment resulted in a cost savings effect of approximately 7.32 million
won, in comparison to routine care. The present study also performed
budget impact analysis with the assumption that procalcitonin test, which is
currently a non-reimbursement item, will become a reimbursement item. It
was shown that when the substitution rate of procalcitonin test was set to
10-20%, with the test being performed 2 to 3 times, it had a budget savings
effect over current routine care.

This study is the first research to identify the clinical effectiveness of

Xii
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procalcitonin test through a multi-center prospective randomized controlled
trial conducted on sepsis patients and reflected the results in performing an
economic analysis of current conditions in Korea. Therefore, the significance
of the present study can be viewed as having provided evidence for policy-

and decision-making related to procalcitonin test in Korea.

Sepsis, Procalcitonin, Antibiotics, Economic Evaluation, Randomized
Controlled Trial
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Surviving Sepsis Campaign: International Guidelines for Management of
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FYotHA =2 AFZI deed, FXVNECE WYHA Ee dA7IET HFS
o, f¥= ARAS = Area under Receiver Operating Characteristic(AuROC) Zto]
0.78~0.88, BtElgfold #Y WIS AuROCH ] 0.82~0.8601%TF. theog &
EZAEY 20 & A A5E B2 SALH 71EY A8 ot YA
A5g T2 H27 74 A o]& 4 o ’%}x—q.?‘ Sz dTtol gk H7tE APttt

dqizof] wa] FA8A A=7IZE @ 25717 F8A ARE, “‘"1] H|-&
o 22 A O]%X]Eﬂ W—JOM] %5‘-3}

J k4] 7]

ol
=
st
rlo
0o,
o
)
r o
1o
Fu
i,
A;
E
rlr
O{N
r-Ll
j;
=
BN
r-Ll
o
1o
of
X
)
ro,
1}
)
N
o,
2 °
o 4

(14 Hlﬁol Can$49 42‘%& ZRZAEY AAE 0¥ S AFsty, ZRIAEY &
o h& FYA AeLd 9 ]E%ﬂ FAA FA717 Aol7k 29) HH], 14 A
H&o] Can$148.26% W ZZZAEUS] HAWGH ot FHA HEo] 5L
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Aol ALer oz gt AA AmH G HaE Thsotrtal BHIIA

Wilke 52011)2 HES FAE ez ZZZAEY S&d & FA A=
BAE B7FE ot 1671 B¥Y DRGC ARERH €2 YBPEEEAL Y9712
)% AYATFE B Lol vl g, 2T 52 HefvHE ARgstel Algdolde Al
e Ay, AR £24 BE YA Aze A A1 49, ICU 97
12 189 S5A7IY v &da a3t AAGESALIA Pt 886.4 72, YdE
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AAY B7tE A9 BeAQd FEOE HotsoAd o AHYFELL EF
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o AHET. Sy E Mz ok AFA, FAAY 37t A AA
AnE AN AL 275k 1oH International Society of Pharmacoeconomics
and Outcomes Research(ISPOR)IIAE 2007¢ AP FFEA ] tgt AFAGS &
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1HANY 5= =4, AIFEA A, BA9E qAHEFA, &,
AR #dE 1 A2 AT AA, 71E 2 MEE AN AET HEs
1Esof gttt o]F sl A& AT, V& ARAY ALY, MERZ ARAY
o AH&F 2L enapH(off-labe)2S AHE, 11 7|E 9 2R ARAL A A
EHAE 499 7H4 & AREStofor gt UA, b HlEd mAE JFE L5t
oF gttt AjE& 9E7|&o] TYLE AW 7|7 A 5ol &

Aste] AWy AT HAGEAHIAY ARG WS AT 4 Qi webA o]
AMHE vg, RS 52 LEdfor g oA, EAEAAA AHuH dAE 1
goto] $£7]1& AAotojof gt} oz AEE durE &Y F, 1-59 719 A
FFEA 0] Fol AHGHTE. AANA, A IFEA N oA Alzte] whet WS
[00(F3}, 7H4Hs}, dAAEY WhE BRo] wt FFstojof gttt AFA,
AEEZ AAdor ot ogA, AHIFEA AR dEP ot E
(parameter uncertainty) ¥ APGFEA A, 7pFsE Ao digt 1xF EFAA
(structural uncertainty)s 1LZ5tojof 3ttt mA O R Y FFEA ] ALLH A&
= 2 4%y HAol FES| AFHooF Tt

fd5d BT AP JHYIFEL AF= "I 59, HEFolN ZEZAEY
AAte] dist A AFIFEY e 7 J
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7129 AAA A& T&(using existing systematic reviews)> Eo] HEZ A
FA Am 240 dEA R ABA J&JJ“— H| 25} T
28T 4L EZAT F5 A4S 0T S 1, A7 5o 24
& 5 Y THEH olFE d&stL ofd Het AYE Ae & %1‘:}35 Aol ey 7
& A9 do] BAY 4 Ao He At fle e #¥Y 4§l olv] Ewd
AAY £d1EE &8st < opF HYE A Zout
AHRQ(Agency for Healthcare Research and Quality)ol4 d&ot= ﬂ:rur\jg el
(O™ 3-DF 2ot A7 Y FHL2 A AR A3 PICOTS-SD = A
1Ee A Agsta, AAE AAA 2A1EY A8 BURY. A4St #

A
BY AB7HE 9 71 AAA 231E9 &8 RS 245 Eoh

)
|o
Hu
ox,
JiACH
i)
2

>
e
O
i)
o
=)

E
[FUBCI A 7
m el o

7r> SSAM M M, S, Hw ¥ 2y
ZZANEY £&0 02 FAA A7 Ut g9 JAH F&A4L HwsHr] At
PICOTS-SD= t}23} Zth

*  P(Patients): T&3(sepsis), HEHIZIoM] ZHS(bacterial infection), HH(pneumonia), A
A AEH-S5 T (systemic inflammatory response syndrome, SIRS)

* I(Intervention): ZZZAEY $Fo wWZE FAA A FE(procalcitonin-guided
antimicrobial therapy)

* C(Comparator): YA =5
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* O(Outcomes): FHAFALE, L7112, AYE
* T(Timing of outcome measurement): ¥E7|7t
*  S(Setting): AL

* SD(Study Design): AA% Ed1Z

STEP 1.
AREo| 4EE PICOTS-SD0H ti5tod
HiAE BHTEHSRIS 2
\ 4
. ME2 HPAE BHTE 43
SRO| HHEIRA=7H? NO > [De neve SR)
¥ vES A A
STEP2. oo
250l MM Eo} Lo
|
v sy L
T B . Hnge, s
|
e Ly S0 o SRE 272
HExoR &
STEP3. !
2810l 287} l
* 1
1
Hols PRI B0 gt L~ -
2piol Zo| sk Po----------
|
* YES | De novo SR O
HuTEEE A2
sTEP&. o7 RO B
7E0|SRE NSRRI B S 41 1 glalo] sR I 27 2 1 HRE
W : Bixi7z] Zdistol 282 371
|
STEPS. |
e Lp De novo SR A
2d= AnE By

18 3-1 7129 MAY Zelids 8%t A=7|&H/t SEX(AHRQ, 2009)

Lt) 28HM GI0[EH0]A
g FY9 EdHA fojgHo|AE qiACRE 7|E9 AA
< 20149 1€9] At

)
M
ek
=
ﬂ.lZ‘l_‘.
-,
=,
=
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@ <] glolgHolA
*  QOvid-Medline

http://ovidsp.tx.ovid.
* Ovid-EMbase piffovidsp.tx.vid.com
http://ovidsp.tx.ovid.com
» Cochrane Systematic Reviews Database(CSRD)
@ =W dloeHelA
»  O[SHE=20|0 |E{H|0 [AZAYKMBASE) http://kmbase.medric.or.kr/
» KoreaMed http://www.koreamed.org/

AAR Ed1F AL ANy ot F= SIGN(Scottish Intercollegiate
Guidelines Networks)olA Al&ole= filters E-&5191, ZF Ho|gHo]AY EAE I
O

25lo] “Sepsis’, "Systemic Inflammatory Response Syndrome', "Procalcitonin” 5&
Waslel 498 YT AN B8 A3 AN e G2 8o AN

AAZ ZHL% d = AH LAY 7IES ted 2o, 1A A= /uA 3
oA A=t 252 HFoR dFFAYS Aol A2 ZAEL WASAH. 14
Ad /A ol 448 £d2 dE AEE B S AY oAFE TdoiT B
< 90 ot dEE F 99 dFAGSK], CSHPF sdAoz Addgstglorn, oA
=927 A2 B4 HAE T AgoRE 2HsA.

@ AR7%
© FRA G AT
« RCTZ WHOZ s AAH EHnEE, doleuol S o8 AAH AAS
AW AFAY71Z0] Y AT

v Qo F2 2R ° =9

@ A7
AR EHnFo| otd B
» ol gl 3¢
v Aoj7t gol B TF0] ofd B
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£

A AAA EA1Z A H7l= AMSTAR(Assessment of Multiple Systematic
Reviews)& Z85t%tt. AMSTARE World Health Organization(WHO), AHRQ ¥
COMPUS(Canadian Optimal Medication Prescribing and Utilization Service)olA]
Moot d B7F B4, F 1170 AE22E Hol Utk 3-1). d&of Het g2 9,
o dgd & 92, ALY 4+ Y(not applicable)2& & 4= Qltk(Shea 5, 2009).

2 AFdMs gy ggd 48 14, HE BFe 0
o114 Aol " A+E

2ol
2011), o€ HIFLoz 7]ES AAY £dLE EFoFE 2HSAH.

N o

H 3-1 AMSTAR checklist
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CNEOT MAY 2R uEY A0 FEEHUSIN
. DM AEFEE 02 F0| +EoIREIN

. BB FEHHME of AN
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11. O[cHAZ0

N 11
1}
is
I
0.

or
0x
njo
o)
N
Su
9

o
4R
- oM

XN 1o
>
n
32
rir
N
=

o] ¥ FES AAT 9140l 13 HEQA EFoIAT. £99 2EF AEZ HET
T2 ARE B9 ddf 9ES AESAL, A E AYr|Ee] wet HF 749 A
AF o] AFHATTE 3-2)

ARE 99 EAL (& 3-8 Zou, EE AT AP (B 8.2) AXH
AAR TAd1EY AgFEo] AAEH Yot o HYLE AY AAH FAxE A
A A 71E2 AA, A+ PICOO] AYstH, 4, AMSTARY 2, 3, 491 Ao ¥tE
Al ‘o'® digetgleh. AMSTARY 2, 3, 49 A&Z A9 AL ZZHolxw A#AY
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A AAZ BATZS M) 9Folsleh. A, AMSTARA 89 ol 15He
gk 23ol9th, 289 Fo] =& A7 HrtE AAH BHATLHL 47AolloH o] F
2RI 42339 AYY, BAGA0] EuoiRe Tus] EEHoR APHGE
A olBE 1este] Prkno 5(2013)9 £¥o] HFHoR AU
29| DB (n=134) ]
_O-.rig-MedIine (n=19) " KoresMed m_{;‘;}LH DB (n=0)
-Crvid-EMBASE (n=35 1 (n=
-Colchrane Iibrag: L'n:)15) -KMBAGSE (n=0)
-CRD (n=65)
| |
i
'8 ~
F=RA s ge 2w %
(n=91)
. A
- ~ gres—————
HELY ES = ; HHE 23 =
(n=13) — (=78
b / s
( ™ HhEE EE =21 0l% .
HEGY B2 (n=6)
=0 » Mot relevant population (n=3)
h /i -Non-sR (n=3)
( ~
HTo) =2 29
(n=7)
. "

73 3-2 MAY 2D 23HY 52k
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H) M2 HAY 2D 28
D 23 AN Ak

R |
Prkno 5(2013)9 A+E HIgo® YA thet 71 A AlFgstgt. A A
A EALEAN AGE A4S BEstel AL 1d ARH AFH2012d 647
B2 UASH, SR setting H FAAHMAY A ES AF7IE F7ksko] A3

At

S2 & WdS #AEYH RN ZRZAEY HAAE B FA
ZA9 A adE Fristy] Yotk PICOTS-SDE o3 .

*  P(Patients): T Z3(sepsis), EEIEoM] TA3(bacterial infection), HH(pneumonia),

HAAY HEHESS T systemic inflammatory response syndrome, SIRS)

*  I(Intervention): Z=ZAIEY 4=Fo]| W= A AJ=(procalcitonin-guided antimirobial therapy)

*  C(Comparator): Y¥HA|&

*  O(Outcomes): FatAlFAYs, A7, AFGE

*  T(Timing of outcome measurement): YL7]7t

* S(Setting): FEAHA(ICU) &AL

*  SD(Study Design): F2{u1d AFAIFRCT)

@ =AM HolEH oA
29 Se=y 2AAM HolHHolAE HALE 7t £ AMZ AFstglon,
39 AFE =metotr] Y9 Clinicaltrials.gove Z 8ol ).

(1) =9 A7 dlolgHo] 2

*  Ovid MEDLINER) In-Process & Other Non-Indexed ~ http://ovidsp.tx.ovid.com
Citations and Ovid MEDLINER)

*  Ovid EMBASE http://ovidsp.tx.ovid.com

*  Cochrane Central Register of Controlled Trials http://www.thecochranelibrary.com
*  ISI Web of Knowledge http://webofknowledge.com/WOS

*  BioMed Central http://www.biomedcentral.com

»  Science Direct http:/ [www.sciencedirect.com

*  (linicaltrials.gov http:/ /www.dlinicaltrials.gov
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* ISRCTN.org http:/ /www.isrctn.org

(2) = A7k dlolgHo] 2

»  O[SHE=20|0 |E{H||0 [AZAYKMBASE) http://kmbase.medric.or.kr/

» KoreaMed http://www.koreamed.org/
& o]

A8 QAR EATZA ARESE AMAS E8otHoH, SIGNOJA AAJgH RCT 2
EE ARgoto] A4 HAE AgtelAtt. AARE AN Ay A ZAd= (BF 8.3)9

4L A £ WAsET 1% 4
g4 B A4 B A% AES B HE A9 oRE pusigd LE
ARG, 9dd &

M¥7IE NERES
» IHEZ, YE2I0MY ZEE, HE v SEME HUSAEMT
MUYHSHS ST, SN 59 At « X7t OFd AT (narrative review, expert
O o7 opinion, editorial, letter articles, book
= D2ZANEY 2F0 02 MM XzHt chapters, comments, proceedings S)
H XZ2H0| b BENFH AL » ZEQYUEE AT
. XYY YA r SEHAE AN SEX0 ATE ATt
o AHO| NS AnHATL SHLE Oy EUE o g<
AT 50 ¥ YO EWEA U2 23
* 32 20 &
® 4 W 0 ARE
ARE FAAuAY YA Ede I3 IF(Cochrane group)ol 7Edt Risk
of Bias(RoB) =75 AR&st HEH ¢dZ B7IotGIth RoB Ti& HEH f9k
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=

T2 Ju) g <A A4 (random generation), B2 (allocation
concealment), AF+Fdz E AFA ] tfet w7t (blinding of participants and

personnel), ZA#}BF7to] diet =7}H(blinding of outcomes), EFES ZAIAR
el A

Blother bias) 3} 2 EF10E Yo HAFEE stu 900, 2 F2o
o 77 %2(low), &e(high), BSUF(unclean©2 BAE & UTHE 3-4)
MEY JEE B7hE 339 ATAGK, CSH, LYE)O] &S ol%o] E¥xoR 37}

=10
PRI, A4 7 ELA7E 2R A FAE &9 HF 2ASHA

sequence

(incomplete outcome data), B (selective outcome reporting), 7€} H|E

ofr

T 3-4 Cochrane Risk of Bias(RoB) 7t &=
HEY 23 Cochrane RoB T7ta=2 oot At
SHAE =AY
MEt HIE2 (Sequence generation)
(Selection bias) 2
(Allocation concealment)
A HIES =t Y
(Performance bias) (Blinding of participants, personnel)
A=l HIEY 24 HIto st =7HE Y + X8
(Detection bias) (Blinding of outcome assessment) r 23
. o
EEREE SN FifAtE
(Attrition bias) (Incomplete outcome data)
1 HEH MEH AuE]
(Reporting bias) (Selective outcome reporting)
7|EF HIEY 7|BF HMA HIEY
(Other bias) (Other bias) : E2X|24Y, Industrial funding source

A7 A(SJK, CSH, LYE)o] &
, IRZAEY HAS

26
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T2 2 UE
A EHULE, A=Y
e + 1D, & =7t
HAFOX
OILL AL 3Rk, #XE H9(inclusion/exclusion criteria), Wt ¢, 0jMH|E
W SRR, oY, 014
H| i = SR, WY MH
E—_lltgt‘g _IJ-L ; - I"l’y_o o O:Io IE .
Foyz FHLET| Y HEE, s JY 3 EHYY
N Az, 2y
H| WX 2 Az, H2yd
N M LM BXte, B (Es OE ), ©9, SD(SE, I0R, range &)
AFEY H| W M 2 BXte, B (Es OE ), ©9, SD(SE, I0R, range &)
SMz/H w2 RR(E= T2 2, SD(SE, IQR, range 3)
42
7|Ef
AR
@ HeEA
W85 49 QNP T2ZAEY AL 5 JUA A2 239 948 £8
(o]

A Gt get wusty] s HWEH HeEEAL Holxet HeEAE 35T &

#3712 o8y AR BE FHAY L (relative risk, RRIE F

+ YA (mean difference, MD)E A5ttt

154 deEAoAe asta7]E @At fste] AT T fBEALE, 5 =

og A4, THEH ojdAdZ HET A, ofd4ol ta T wHst g

A9 2 Y (random-effect model) & ARESIALt. ZAHY Q-FAF 9 5|71A9 " &

AGS HRFoE A7t 5A4 old4dE Brhatd=dl, Q-FAZFE ol&3t 7lolAlg 4
A
&
<=

juv)
=)
OE_‘, )

Ao AL W2 AFYE 1Yoty FYLEE 0.12 7|E2E FAF oldA4S wUdl
o E3 ZdE ALY 7t 1077 wwol 7] wieo] Zw7] Z1¥(funnel plot)E ©
g H1 WEH(publication bias) FHelE APstA  AdyYh AEH  HEEA
R(version 3.1.2)%] metafor 7|2 & At&o}ct.

3% 48 97471 HeBR A4 4L A9 AUV 22S T & Yk 0
A% A4S 12 F9AAC AL GRES 2 dgu ARG ¢

E
Pstgon, AHMERZ ZARA AMHEL(non-informative prior distribution)
otatt. WeEA 2ae ASEEY FUAFT 95% AE&+7HCredible Interval, Crl)
o= Ui, HEF 7Y JATANA Z2ZAEY AAE 5T A E 24
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WinBUGS

o

Ao
7] 10,000719] *4E AA(burn-in)

=z

3 AuERM Z2ZAEY HAY FRY 2
WA A

Hlo]A|Qt wet

o

o}

Adt) gistl

g
|

I

—

ok

=
<)

<]

ojgstod = ElofEH o]

&t oE#o]Aet 29| glo|EHo]A F Ovid-MEDLINE, Ovid-Embase,

A

o}

)

KoreaMed ¥
CENTRAL, 19

Bl

Foad.

0

AR L2 (O™ 3-3)3F 2od, A/HA £ 552 (5 8.3)° A4
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22| DB (n=2,075)
- Ovid-Medline (n=400)

- Ovid-EMBASE (n=938)

- Cochrane (Trials) (n=3)

-I5I (n=434)

- BioMed Central (n=172)

- Science Direct (n=119)

- Clinicaltrials (n=9)

f ™\
ZEFA = U2 2 =
(n=1,304)
pY v,
3 P TE————
HEOY 28 S —>i EEES
(n=21)
L ) R T—
il R BHE 22 20102
HEOA ST — (n=19)
(n=2)
i e CfAbT OpY (suspected sepsis in ICU) (n=1)
X < {eZTmED HET oY (n=2)
=RCT Ot (n=15)
{20l 320 230] 01Y 22
il B Pz gao) ol 2
G ERE 28 = PezdoiE (=l i
L o
S J
1% 3-3 ME2R 29 MY SEL

29
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L

0 X X 0 X X 0 0 Buipuny
(uesw) p6L/1°9L | (UBSW) £'9L/79L | (Ueipew) //p (uelpew) G/9 | (uesul) £'/1/G'GL| (UeIpsW) ¥/g¢ - (ueipaw) €z/z¢ 2l Nl
- - (Uepaw) Gez/0LL | (Ueipaw) zz/ez - (ueipaw) #1/5°0L - (uelpew) g8/ IR kR

Acmmrcv £'8/9°9

(ueipaw) §'6/0°9

(Uesw) 6'//6'G

(ueipsw) €1/6

(uesw) 871/8'6

(Ueipsw) g/g

(860 BUINOY/1Dd)
(RNZlz KR

(9€°1-G€°0) 69°0

(18'¢-€2°0) €60

Or'z-£r0) €0'L
(1€T-97°0) €0'L

(0€'1-080) 20'L

(98'1-€5°0) 00'L

(€9'1-180) Gl'L

(651 -0€0) 89°0

EfRly R8¢

ERly B
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‘lealbins ‘|eaifuns ‘|eaifuns ‘leo1buns ‘lealbins

ve/8e ELl 0v/6€ tle/Lve €6/L8 le/0z 6CL/8¢El 0e/le (8220 BUANOH/1d)
SRIn SRin o i S8

SRIr 22 SRir o€ oo o oo SR o€ SRIr 22 SRin o o ZivRRh

Skl 22 Skin 22 oE, ooe Skl 22
SRl Bivle
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(£002) (6002) (8002) (1107) (6002) (€102) (0102) (€102)
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L) HIEE " "ot

AelE 8H9 RCT o W3t 4E7l= RoB =45 o]&st AF=ojon, A+
o] 497t 2= (O¥ 3-4, 3-59% 2o ZEZAEY 3 HE HEoE A
A8 24% B9 48, oo te dAH 2RE YA RS ane} HusHA HER
o] w7Fdo] E7FsotH, wWatA Jensen §5(2011)9 E3E A gt iR JAA]
HolA A7+A 7Y AP 77 2EEEo B, A HEE3 gEE 749
HAEA AT Wigdes 2HY FS Ao s vEY 9do] ¥ ZAoE Uey
o},

S

Random sequence generation (selection bias) —:I

Allocation concealment (selection bias) —:|

Blinding of paricipants and personnel (performance bias) - |
Blinding of outcome assessment (detection bias) _ |
Incomplete outcome data (attrition bias) _:I

Selective reporting (reporting bias) _

otmervias N

0% 25% 50% 75%  100%

.LDW risk of hias DUncIearrisk of bias .High risk of hias

J 3-4 RoB Y7tz

o) 28 £4

H% 449 292 F 8UY RCT Ao, ZF 20074 o|F 2¥8 2SIt
AT o ke Hepd, B9, ZYa, dobd, A9x AEE F2 49 49 9
b Eusslon, 24 24 7102 1524 21627 TSt 924l 9
FEEL 409N A G0UAA chFEtA tehtou B3 AR 60-70t7t Mg ERe
v, 48 oA oot 2Eech FAML BE 12 AASCH, 244 2
ASE FAA RoirZ ARE, AT Solgith AHE B A ARAd 5

flo r&
~ P o
=] rlr i

3-6)3 (F5 8-4)°] AT
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1z

Blinding of padicipants and personnel {pefarmance bias)

Annane 2014

® | @ | Blinding of outcome assessmant (detection bias)

® e e e ® | ® | ® | ncomplete outcome data (attrition bias)

Bouadma 2010

Celiberato 2013

Hachreiter 2009

Jensen 2011

Makre 2008

e e ® | ® | ® | Random sequence generation (selection bias)
® e ® | @ | ® | Miocation concealment (selection bias)

Schroeder 2009

D OO O O 0 B ®|sceectereporting (reporing bias)
® O 66 e e |® oternias

Svoboda 2007 | @

]

0
Je oM

3-5 259

gtz

2t) HEZN Zn
o AEAD WA

FUA4 99 B4 3 HEZ JUBHOIN ZRIAEY FAE ol 8% ow
243 duA 19 PAA EAR 4T HaT Ans <:La 363 ﬂu}

|

z

I 2YPE HEoto] A3 AY, ZIZAEY £AE HEO
A A ALdeE s HE] o5t
(MD=-2.43, 95% CI: (-3.

32
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Aol ZASIA LB (x*=12.7, df=4, p=0.0129), ol AP FEAA] gt 2F 7]F0|
gt A A0 wAEH webA A} yitA SeEE BF ddeR o A
o QA STAATE WFoE o AFLE UFol B4 FPSlth AL WA
SHAAE 2% ZF3 3709 A (Bouadma 2010, Deliberato 2013, Nobre 2008)&
AT 43 It gL v ZEZAEUZY FHA AHEee 3.64% HAstgoH
MD=-3.64, 95% CI: (-4.60, -2.67), p-value<0.0001), 977t oJAAQL 2 7oz %
A UrHx’=1.52, df=2, p-value=0.4688). 9T FPAUWL AR 2] AT
(Hochreiter 5(2009), Schroeder 5(2009)% £4% 23 Z2ZAIEUZoA YA A
€457 1,919 E5HAoH(MD=-1.91, 95% CI. (-2.29, -1.52), p<0.0001), A+7 °]
AAL A RUTHx’=0.50, df=1, p=0.4789).

o

F

~—~~

PCT Routin Care
Study Mean SD Mean SD MD [95% CI]
Bouadma 2010 6.1 6 99 71 - -3.80[-483,-277]
Deliberato 2013 10 9 11 108 -100[-535, 335]
Hochreiter 2009 59 17 79 0.5 —— 200[-246,-154]
Naobre 2008 6 78 95 78 -3.50[-6.94,-0.06]
Schroeder 2009 6.6 11 83 0.7 —— -1.70[-2.39,-1.01]
RE Model —en— 243[-346,140]
Test for heterogeneity:
Q(df = 4) = 12.6967, p-val = 0.0129

1 1 1

-3.00 150 000 1350
13 3-6 BYH g Ut

289 AGET WY W AFFES AAR AFE Nobre(2008) 5 Z2 443 570
o, ZRZAEUZT duxad 719 289U AMFE(RR=0.99, 95% CI: (0.85, 1.14),
p-value=0.8482) ¥ ¥ Y AMF-E(RR=0.89, 95% CI: (0.59, 1.34), p-value=0.5838)
< Hugt 4%, FAHCE [FoT Zo|7t YA gdgem(1d 3-7, 18 3-8), A
2 o4y HA] FHEA Aottt

33
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PCT Routine Care
Study Events Total Events Total RR [95%CI]
Bouadma 2010 65 307 64 314 '—-—' 103[0.75,141]
Jensen 2011 190 604 191 596 H' 099[083,1.17]
Nobre 2008 8 30 8 40 102[042,250]
Svoboda 2007 10 38 13 34 '—-——' 075[037,155]
RE Model v 099[085,1.14]
Test for heterogeneity:
Q(df = 3) = 0.6249, p-val =0.8907 i
T T i 1
005 025 100 400
O3 3-7 289 AMYE
PCT Routine Care
Study Events Total Events Total RR [95% CI]
Annane 2014 7 31 10 30 —— 074[031,174]
Deliberato 2013 2 42 4 39 —_— 049[009,253]
Hochreiter 2009 15 57 14 53 —.— 1.00[052,1.91]
Nobre 2008 9 39 9 40 —— 102[044,235]
Schroeder 2009 3 14 3 13 —_——— 094[022,400]
RE Model - 089[059,1.34]
Test for heterogeneity:
Q(df = 4) = 09244, p-val = 0.9210
T T 1
005 025 100 400
I 3-8 He W MUE
d dHHA] 20 Hlﬁﬁ LIZZANEY 3 HIE HYoE FAA

A8E 245 FoA 3.172 o8 Ugydol EA0
H(MD=-3.17, 95% CI: (760 1.26), p- Value 0.1611), &4

F 7 A0S HUT 5 ¢

LN

34

2 FYo}A
Add 717t 9Al &
AATFMD=-0.03, 95% CI: (-1.47, 1.40), p-value=0.9643)

§9 ool
3O oX
|o



=
e)

3-10).

A 7123 S8R

PCT Routin Care

A
=2

i

3. ZRZNEH ANS 94X a1

7

t

Swdy Mean SD Mean SD MD [95% CI]
Annane 2014 27 10 33 145 —a— £500[-1245, 045]
Bouadma 2010 261 193 264 183 = = -0.30[ -326, 266]
Deliberato 2013 11 136 11 565 000[-4479 ,4479]
Nobre 2008 17 233 235 98 — £550[-1442 142]
RE Model - 3AT[-760, 126]
Test for heterogeneity:
Q(df=3) =3.9732 p-val =0.2644
I T T T 1
-20.00 -5.00 10.00
a8 3-9 HH Y|zt
PCT Routin Care
Study Mean SD Mean SD MD [95% ClI]
Annane 2014 22 85 23 125 —_— -1.00[ 6.54,4.54]
Bouadma 2010 159 16.1 144 141 - 1.50] 0.88,388]
Deliberato 2013 35 14 3 6.8 = 050 424, 524]
Hochreiter 2009 15.5 125 177 101 e -220[ -643,203]
Jensen 2100 6 15 5 13 | ] 100[ 084 ,116]
Nobre 2008 4 5 7 225 - -300([-1015,4.15]
Schroeder 2009 164 83 167 56 — 0.30[ -561,5.01]
Svoboda 2007 16.1 6.9 194 89 e -3.30[ -7.01,041]
RE Model - 003[ 147 ,140]
Test for heterogeneity:
Q(df = 7) = 9.4658, p-val = 0.2209
T T T 1
-10.00 250 5.00
8 3-10 S g 71T
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AEH veed 4E Qoo (E3-7)T Zth

i"l}ﬂn o35 A e RR/MD
LA | il
N PCTZ R (95% A12771) p-value
SHAIZYS 5 459 459 - o8 s | €000
28Y AYE 4 988 984 o 82'9? " 0.8482
el L) AYE 5 183 175 o 58'8? W 0.5838
ol ol 317
HH YT 4 418 421 (-7.60. 1.26) 0.1611
x5 o _003
SERA Qe[ 8 1131 117 o 0.9643

@ wlo|A|t HEHEY A
HolA ¢t HHay BYs A5t FIAL 4 &4 F HES JUIANN Z=2
ZAEY AAE o183 FBA Am 223 d¥A 7 o YA A %‘—?—% Hwet 2
I, A ALLE BEAY AR FYES -2.39(95% A&7 ( +
AR, ZRZAEY AAE 53 FAA AmE 2Eshe WHO
A AT E RE A
T 29 JYe=RY 28U Y ARE &g B¢ AdAdE
0.97(95% 41§77t (0.63, 1.32)°19, Z2ZAEUZNA U & 2
Bo| dHARTY AT FEET Be AFRELS 0.642 FAHHAT. HE U AFgl
gt Adl e 0.83(95% A&7k (0.36, 1.47)2&8 FAHCH, Z2ZAEY
oA HE W Aol B2 AFSES 0.792 UEEHT. gHH ZRZAEUL] 9
Az He dd F 289 AMGET HY Y ATES FEHL & 5
Y ¥ SRR AYITe FAE 2H A fT AF I
-2.54(95% A&7 (-8.63, 1.66)3 0.41(95% A&7t (-1.62, 1
on, 22ZAEY A4S 59 A ARE 2ERS A IHtA=ELY H5) A
7 A2 AFEHES 47 0913 0252 FHHUT. 4 adAxo] gt 2HE

mow
olis
£
=
ol

~

ko

ALS
T

st (# 3-8)3 2t

wo

>

Hu

Her

ox!

LN
18 me 3@ I
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E 3-8 H|0|X|2 HEFEM Zit

. o5 EES RR/MD o .
SR & | pcT2 | wmER | (95% Algaah T
SIMAAIRYS | 5 459 459 239 P(SMD {0) = 1.00 1.60
(-3.79, -1.13)
28Y AYE 4 988 984 0.97 P(RR ) 1) = 0.64 0.31
(0.63, 1.32) ' '
wel U AUE | 5 | 183 175 0.83 PRRY 1) =079 | 0.0
(0.36, 1.47)
el oozt | 4 418 421 “2.54 PSMD ( 0) = 091 | 1958
°T e (-8.63, 1.66) ' '
0.41
P Qle7(7t | 8 1,131 1,117 P(SMD € 0) = 0.25 1.30
Sekd g2 (-1.62, 1.34) (SMD €0
*SD: 7t BEMAL
1.3. A4
HEZ Ao A ZIZZAAEY £20] G2 FAA A22d YA FE 719 ATE,
SEAA AL 4 FYA A77)He E2eS JAH aRE v ws] st 7|&9
AAH FAd1EE EotAqt. 2 F2 HA Holguo]AdA HEZ, v ot
293, U3, B AUYAZNIETE BAS gy T2IAEY 520 BE
AA A5 QHIAEE vud JAH ZATEE AN A £ 749 £do] A
At o] 5 B AF9 PICOY Ao, A EA1FE AH7F =90 AMSTARY]
A B2 H$E 712511 AMSTARY 1A &2 % 7HA FE-EdAdT] Fg359)
9, EZHQ BdAM Oy AA ZFr|Ed 3 ZF-S WES Prkno 5

Prkno 520139 ATFNA A48T AMNS BEsHo] BAY ANUR 14 A
ARUFHQ012Y 69), FBAY 2 TAY BF IYAFS A2 275l 9
steReoleHlo| A M(KMBASE) % KoreaMed?] | A% dlolgdlo]2g F7}3to] 2
8g Sysdn. 448 FA9MY 4AE BES RoB ETE ol83te] MEYL 9
A ARG AN A% HPoR, 32 AYW F 1304709 BHol B4HY
o ABI} 22¢ wo 14 A4S ¥ 23 21749 Edlol 24 AR 4
AEon 9ES AET A%, 219 Bdo] Fhdoz ARHYEY 1 F 149 &
de oo 49 AAY BAL] TP Ut BT 2138 Sl AF
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Ao 119 2 F7Iote] & 84 FAAHA dAAIFol AU TRAAE
d &S SUAstEA F8A ARE 24dhe AW AAY EHLE Q) ofF w7t
dol oj#go] EA5H7] WZol RoBE ol&3 HEH AP B7IE 23, Jensen &
2011)9 EAZ At REY FAHNA AFA w7t AP F7E BRI

A& veREA T} wol Aot webEA Ax}, TRZAEUFY N RS 7H9) 289U Af
TE, BY U ATE, S YE7IZIA A %

4 4§94 X ggrort P4
AEAMIAE 5 27 G018 Aolg Byt AEH WEEAAE ZegEdFel o
o] w8 YA ARG 2439 DEAACHO5% ALTE (346, -1.40),
5(0.0001), Aol WERARIAE BaRe) A% 5ol 2.3905% 87T (370,
1132 23Eot ZezEd A4S B9 GA4 A2E 2AsHs el Iz
W A ASUSE 29U 4 JE ASLEBL 12 etk A A8US] dat

e AT 1 YUY 2 o|IHOE Astel A4 FU7t e
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FAA A= FE AFE ZAT [, YA L F U
712 SO Wit Yo RE wefsty] Aot A dgAEE ABAT. A=y
o AAAEEY, AEgad, AEotEd § 4329 dadedel 9 &

ofehsict.

L) 2kt M8 R MY, X/ JIE

D XAA7F
oo 44728 BE BESE 342 Agsgn
AP S HiESel JAHAY AdEHu FEAAY dAske 194 o3
/ﬂo] j@‘_].x].

AR A O EE AHOR A AR AR A 48A1700] Ak %S B

3 s BEse 8
e 18] ol Lol EL J4%
P Sol T 48A7 o)y ARE B

+ QYHOZ 3% oo AR YA FoPt BRT TALWY A, 5% B4Y D

v 535 HYASE ZAHCD4 count?} 200 cells/m B[R] HIV ZH2kL 500 neutrophils/mr

F[F
=
1o
_o|ltl
oy
o

njgke] $2774% B 2 A7) o] T HeloAAS e 59 B
* DNR(do not resuscitate) 59 A& AS & A

W EF9 Ak ot SIRS criteria & 27HA oS W&ot #A SA7E AA

U A5 =(suspected) 3->(microbiology culture are positive or pending and
the patients are being treated with antibiotics)& 7|22 3t
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» SIRS 7]&

« 2038 T), AA25(36 T)

o HlW(heart rate)90 beats per minute)

« HlZ&(respiratory rate)20breaths per minute or PaC02{32mmHg)
1A% J¥2gol A% B4

o HIELL A7) HPAIA 49(012,000cells/mt <4,000cells/m 10% immature(band)forms)

3
N

SR JAZAL] et RAAEY AJGAE D AT (open label
) 3 A7 2R Eo EAstAY FatE o] ANgEtA H
= A5 A S T Aol ALEHS W T SR tigt dFe SEET 1 9
Aol otd ZA(olg A, 718%, #%0l, 28 5)2& ld 4%, Ad 249 5
Pseudomonas aeruginosa, Acinetobacter baumanni & 25 °|49 FYA A&7t
293 #37 WidE A4S A FE A A9" FRole £ dAFoA ggEd E
3 2N AY T AAgE I @ HEArF A1 FolE sl dstE o
REE 9uto] & wio 11 A izt d+e SHE

LN

L
=2
=2

o) SRy
WEZ e 27 FAL AR 94 G4H Bu 9 AR AFo e Ads
v, 1 9 WEe] e Amt £E ARAYS g@th A7 Folo BT Fo4E

= =
EUZ AGYAY meto] me JBANEE S
treatment group)o@ &
FEHEZ BT &5 FAHHAblocked randomization)e A& 59 A7

A EAEATLHA FAEA S HRetie, AAE drEe EFY

A4 F4E PAHA,

il
ﬁOL
8
o
o
2
o
=
o,
rlo
—
=
=
o
Hu e
>,
ot
_O\L
H
i3
N,
e
=
=)
T
juh )

Hu
_O|L
)
o

ot
of.
—m
=,
ol
=
=}
oft

ofr
f
Sl
4

3 ZEZAEY 2200 B2 FYN F2Y
D2ZAEYFIAL 74 BEZAEY ST 23 F, 206840 BHH2E G4
R0 U AHES HY, 29 AL, AR E3ee A 13974 S5,

ZE2ZNEY =7t HAdl 249 80% olstz HojAAY HAdl F&7F 0.5ug/L o3t

0¥
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A A FAA Fo s Y 3-11). orAT FAA o FH HF 2
A2 AR ] Ao G2A =Y, Z2ZAEY FZo gt FYA Fof Fo] F
1EE= Agolrets dAA deko] wat FYA AHES &S 4 Qth(overrule). T2

ZAEYZIA LZZAEY Sud wd GYAS FRIAGAOL 4847 Gl Y
F40] 4B AL overruled] HFstel A4olol Buo| wet FYAS AT
% gt

ST EO A|ZkK(initial treatment): B & SHALO A £Eo RE

| | } l

A == 2H I sEERH A e sl =
80% 0|4 Zh 80% 0|9 Zta Hts=a sl S7t
PCT<0.25ug/L — ol =
e N
0.25 pg/L<PCT<0.5 pg/L PCT>0.5 pg/L RET 205 gL,
%‘é‘!ﬂl —?—04 gl H =0 gdn =0 s H =
st yea S0 A% A CEEIEE

9 BIARE Z2PAEUEH GUNE2Y A A4eU%olH, o)X aIAR
£ 289 AR, U ARE, ICU ARG © QUi $4A A8 A8
e szuaH SLRES WﬂOﬂ zﬂs}oq d gz FEsgen,

O_l_.
)
o2t
o>~
=
i
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Cephalosporin

cefazolin sodium

cefpodoxime proxetil

ceftiaxone sodium

cefotaxime sodium

ceftazidime

cefixime

cefdinir

cefurozime sodium

cefoxitin sodium

ceftizoxime sodium

cephazedone sodium

ceftezole sodium

cefotetan disodium

cefditoren privoxil

cefotiam hcl, cefotiam hexetyl hcl
cefaclor

cefpiramide sodium

cefodizime + cefodizime sodium + NaCl
cefmetazole sodium

cefcapenepivoxil hcl
cephradine
cefbuperazone sodium
cefminox sodium
cefpirome

cephalexin
cefroxadine

cefadoxil

cefetamet pivoxil hcl
cefamandole nafate
cefteram pivoxil
cefprozil
cefmenoxime hcl
cefatrizine propylene glycol
ceftibuten
cefoperazone sodium
cephalothin sodium
cefonicid sodium
cefepime hcl

Beta-lactam

nafcilin sodium
ampicillin sodium

piperacillin sodium

Beta-lactam/
beta-lactamse
inhibitor

ampicillin sodium + sulbactam sodium
sultamicillintosylate

amoxicillin + potassium clavulanate
amoxicillin + pivoxyl sulbactam

piperacillin sodium + tazobactam
piperacillin sodium + sulbactam  sodium

potassium clavunate + ticarcillin - sodium
ocefoperazone sodium + sulbactam  sodium

Quinolone ciprofloxacin hcl moxifloxacin hcl
levofloxacin lomefloxacin hcl
Glycopeptide vacomycin hcl linezolid
teicoplanin
Carbapenem meropenem doripenem monohydrate

cilastatin sodium + imipenem monohydrate

Aminoglycoside

amikacin sulfate

netilmicin sulfate
isepamidin sulfate
gentamicin sulfate

tobramycin sulfate
sisomicin sulfate
fosfomycin sodium

Macrolide clarithromycin roxithromycin
azithromycin

Monobactam aztreonam

Sulfa drug sulfamethoxazole + trimethoprim

Others clindamycin phsphate tigecycline

colistin sodium methanesulfonate

metronidazole + spiramycin
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Hu
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—

—H‘U_l
mlt:l

4o
=
ox!
i
2
rin

i

‘_Z}é intention-to-treat (ITT)Z2
WE%EPOH 3HE1“6}£ 3¢ 4
overruled] gt ﬂx} A
St A per protocol(PP)#
modified ITT(mITT)Z4S o
5 overrule® A= Edhol=

AFZAL 7IAEL 9 Ao s o
A(standard deviation, sd), $%g(median)d AHEH4(Q1, Q3)2 YERY
Mol AS Hzet HlgR Ysyslt. A43 wWe9 AS =
Mann-Whitney #AA<& o]&st & #H9 HFH(E= Y= HlLsgL
Wl S FHolAlF 7dx E= 14/\‘]4 x%](Zj;‘é(l*“isher’s exact test)& AREo}}TH.

19}

l-fU[?"jg

)

5o R

= N
tH

h) APYR MY H £

20149 5€5E 20159 60¥7HA] 37799 HES JHEATE AA V1€ i 23
g9 ARLH, o F 320%°] & T2 olfE AAHUT. THA Fol T 484
2t ol A3(n=100), YHALE 3F o] BV FAYA Fol BL(n=10), 35 ¥
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57). DNR(=40), $94A%(=16), AF4Y o Z9/534 A
o1 QgAEel A% SSHEson, ®
AZHn=311 HFHAHIT

o L

Ast EAHn=
I 718 olf(n=91). &578°] AFH *
[ g S8 ZRZAEYE (=207 ¥

_x>4 L JR

X
2l
il

377 patients with suspected/confirmed sepsis in ICU
assessed for eligibility

320 not enrolled
- 0 younger than or equal to 18 years of age
- 100 > 48 hours of antibiotics before assessment
- 16 long-term antibiotic therapy anticipated at day 0
- 57 strong immunosuppression
- 40 Do-Not-Resuscitate orders
- 16 refused consent

- 91 other reasons(2 37} HZ OtEl SE M GW HE
Fe A RO BT NZEO| Ot 2E)
| 57 patients randomized |
|
26 assigned to procalcitonin group | | 31 assigned to routine care group

15 excluded 2 excluded

- 0 non-bacteria pathogen - 1 non-bacteria pathogen

- 1 long-term antibiotic therapy - 1 long-term antibiotic therapy
confirmed from culture’ confirmed from culture*

- 2 transferred before stopping  |—— 1 - 0 transferred before stopping
antibiotics antibiotics

- 1 withdrawl - 0 withdrawl

- 10 overruled

- 1 others (A])

| 11 patients | | 29 patients

J8 3-12 Xt SEk

ZZZANEYRY 3% S 2 overrule2 A s 11799 A7} PP Ao %

dEen, 1089 overrule Ao i EEe (I¥ 3-13)3% Zn. ZRZAEY
FA7F 0.25pg/Lo13t2 FAA AESE FYALA AFste A= 6ol T2
2ANEd ZREEY net YA FoE Fod Fee 1ol Ao ZEZAEY
FERREH FAA7F 80%01d B ZRZAIEY A7F 0.25pg/Lo14 0.5ug/L HT

o sigshe 1299 /A Fogd A2 gy &2 F 790 ZREZ weh A
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Foq7t SAHYLH, UHA 592 overruled] sFsHA

oct

WA O AlE(initial treatment): & 2HXO|A Fof HE

! ) l |

AT} SE2LE Hf SE22H el 8]
80% 0|4 Zt4 80% O]t 2t Zois=a His St
PCT<0.25pg/L so ol el
=T =
0.25 ng/L<PCT<0.5 pg/L PCT20.5 pg/L BT 2R g
YR o gdr = g =0 gdH 57
R gl A% A1 Bz ZEan
(n=6) (n=15) (n=4) (n=1)
| | - Overrule 5 || - Overrule 5 | | - Overrule 0 || - Overrule 0
-E22Y0 LR -FEEy3 -FEEEO
SR o GYH = FIH = JIH S=
st y3An I e CEREE
(n=1) (n=8) (n=1) (n=1)

13 3-13 YMAIE PCTRO ZZE 2 overrule X9 EX

b
e}
o
2

o

Hr

2

o

=

—

i

ax

2

3=1

&)

i

rlot

)

Sl

e}

= l o
HAZTo] 48%%2 AMARTY A4 Hlgo] H Edou FAXCR FoAstA &%k
S WA 9A F oA MR REE YR Z2AE
w3 ANA RO APACHE 1T a3 44 27.31, 23.4809, SOFA Hee &4

1
0202 =tH23, 29.0%). A4HA 2 H(Renal Replacement Therapy, RRT)Y 7
9, LRZAAEYULAY HAREE 27%2 WA R 6.5%0 v =4 vebgt
(p=0.065). PP £Ao] Z3H AAZY 7|AEGS ITT B4o| 2gd S} v %3t

N
~
Y-S EJOoY APACHE 11 H#A4Y AS, ZZZAEUL(29.8249.92)0] L¥HA
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[TT &4 Al ZRZAEULY PB4 Foq¥9es ¥R Fojdyo] Hg)
3.829 #HE o= ‘JrE}‘ifQUr, sAXCE  RFASHA 3tth(p=0.1479). I,
overrule & A% PP EANE ZERZANEULY FHA AE¥es 6919
(sd=4.44)2 LRHA] %4 14.79%(sd=9.37)ell w3} 7.88Y0] ©&=%tHp=0.0013).

oA RS FEAAY WY RYLeE ITTS PP B4 EFoA Z2ZAEULI
WA EFo] H|R AR FRIEIoH, ICU free day FAl Ao]E HolA Fort.
ITT &4 /\] 28% }‘%}%% IZZANELLY AS 15.4%, ¥tAELY 39 22.6%

HY Y ATEE F 24 HRS ITT #
/—‘i 754, AR @719 AHEES ZEZAEUZY IR sdolM 22 38.5%, 41.9%
olm, 7|AH 2719 AHE7IZFE 747 6.41U(sd=14.68), 7.149(sd=10.9)0]% 2} &A
Aoz R Aol YertA At AR HTEX F FolA HIXSCH, A
Fo] FREHE 48A17F AT T T2 B0 T Aol HiYEHE AE F9H

A F oA ZF A GUTHE 3-13). PP £AY Y, =2 &4 0|9
LZZAEUFA ZZEZS w2A] F2 overruled] Gste AR A QHo] £
Astint. sHARE overruled] sfgsts &AL 257 5 119014 diEsti7] wleof ol
gt 9F2 F7H R I Za7h Ytk mITT 2490 e ZEZAEYL 2183
R ET 2982 F 5070 EA o] EFEHJTHES 8-7). FAA AH&Lsol JotA
ZEZAEYTS 12.43%Y(sd=9.18), YWAEFLL 14.79YU(sd=9.37)2 SAHLE {9
gk ZJolE HolA] dokth(p=0.3791). EE ICU AL7IZHEZEZAEYR vs. WA RS
6.52£6.31 vs. 6.66%7.81, p=0.9497) % FAHL717H23.9£22.43 vs. 23.03+20.37,
p=0.8869)9 A= F3t Aolg HolA goitt WA W AMYE IA ZEZAEULTG
A ZZAN 247 671(28.57%), TA(24.14%)F 1 Zol7k A gl

HY W A AEL ITT 2404 Z2ZAEYFY %% Beta-lactam inhibitor
9 Carbapenem A¥ FAAY A& H=7t 7MF %2(76.9%, 69.2%), Bt AH&
717+ 47t 5.319(sd=7.67)% 5.929U(sd=5.99)2 YERITHE 3-14, 3-15). YRIAE
9 FAA ALEZE H]LolQ 0T, Beta-lactam inhibitor® Carbapenem A¥
FAA Y A7 7.16%(sd=7.93), 4.269(sd=4.73)0]%Tt. PP £A49 AS-, F &
oA Beta-lactam inhibitor, Carbapenem #AZ9 FAFA A& HL7l =9tom,
clindamycin phosphate, tigecycline &°] Z&4H 7|g AFQ AEHILE7} T Z2ZHA
EUF(18.18%)0] v]3) LA ZE(58.62%)14 £ AOZ LrERtH(p=0.049).
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wgon A4 An9 3% EL P44 ¥4 52 A4%E 49 T4A 48U
2 AU/ Sl TIAE G st Ystel AR AYAPS LA AS
Hehge, AHASEY, AREAYY, ALY B 439 AREURY) Holsg
o, BARYL 20149 5UE 20159 6974 AP B4 4Y 2L AT
% B WEZo) JARAY AL we 194 o4 FUAL AYBAH, APA

5
T4

W, Q4B 559 ol A4 Fgol ohg
busd #3798 49, 344 3

| A9 A%, F94 25 59 A% A Bl T YYAFL FHE2
¢ megAEd 5EZ /Mo @ P44 A2 stolsalo

Ao Hu 2% 24e Anoiel o gad o
A0 AFsht 139E e 4
99 F4A ol Fuo] ALY of

A& 23] ol FRATL AHEH HE overruled] dHFotA Hw, PP B AE

BNl 55E A= HEF 28 F 289 Ex BY HANHAA #EHA H
o, 9% dHARER A ARGLF, olAARR 28Y AMGE, AY U ATE, A
A 9717t 9 AddH g2 FAeie. & ZF QAR fE 7€ 7€ APl
Y ZEZAEYTS dRARTY] A ALt EHE 35%E ALEste] AHY
HoloH, B4LE dAAR gE A4 SAE Zodste ITTH S22, 594
9 & Ade Ao FEgHA dfgote 4F R overruled dFshe BAE AT
LI2ZAEY diEEE §3 IBA FoIE AT eARE PPEez YOSt

AGAE A, 20149 5YFE 20159 6¥7HA 37799 HEF JHEAI A
7120 itk 2389 AA o] F F 5789 AT QAR FEHAH. T2DA
EUZY B4 9 2o WA 2089 S/ F FEZH H overrule® Ut 159
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g, 3%, AAUY 5 AutAQl 7JAEAGY Ex7b v A0E UsEt

FRA ALY A4S ZRZNEY A5 7|HoR YA Fd o575 2HT &
EZANEUF0] IR EL] HF B2 A2E UEHT [TT £4 A ZRZAEYTLY
FBA B 12.24%U(sd=8.72)01912m, IRAELS Foldee 16.06%
(sd=10.9)E 3.82%0°] HZHOY 1 Hol= FAHCE {FYotA] Fhth(p=0.1479)
S, PP BAA s ZRZAEUZY YA AL 6.919U(sd=4.44), LEHAEL
o AHYFE 14.799(sd=9.37)2 FAA Fold47t 7.889 FactgoH, SAZCR
Tt tHp=0.0013). oJAA R FIA4AT ¥ YA+ [TTS PP 24 HF|
A ZEZAEULY X Eo] Hd A0E gelEslon, 289 AFYE, Hd W
ASE, 714 FEX F oA HXSHA Yt

dAToe ¥ AA FAT
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4. DRLAEY HAIO ZHA 24

OD2LAEY ALY
Mg =4

7h) AHY M e
7| FAE A E AFEY FFARNAN 92 g ¢ HES HEgo
2 ZAY E4E St gA & & Eoto] f@FoA 2
z;_WE*d $&2 vgoz YA FooiE AHsE o] 289 AFE(RR=0.99,
95% CI: (0.85-1.14), p=0.8482) ¥ ®H¥ AFTERR=0 89 95% CL: (0.59-1.34),
Act. M52 weHRy to] of

p=0.5838)°ﬂ o 9T vAA ge ez 2
Yzt gojx¢t et oA 48y e 24E T &’l o S 47) o]

A S BANNY AGAH ABINE ST AHS FAT 4 AATHE 4-1).

B 4-1 HYH YAN

el

9 21t

Procalcitoninz Routine Care

(N=11) (N=29) RARADOF 95% C)  pvalue

n (%) n (%)
In-hospital mortality 3 (27.27) 7 (24.14) 1.13 (0.66, 1.66) 1.00007
28-day mortality 3 (27.27 6 (20.69) 1.32 (0.67, 1.85) 06851°
Hospital length of stay 16.91£22.92 23.03+20.37 -6.12 (-8.55, -3.69) 014"
ICU length of stay 5.73+7.39 6.66+7.81 -093  (-2.37,051) 02715

UMAIHY Per-protocol analysis T4 &HAt
1) Wilcoxon-Mann-Whitney test
2) Fisher's exact test

o LS

o, HYAFERR=1.13, 95% CI: (0.66-1.66)), 28Y ArHE(RR=1.32, 95% CI:
(0.67-1.85))° |93t FFS mAA FUS FAL 4 AAS. A AAY B

=

ZEZAEY $E2 BYOR & A FW AP 24 JWA=RS HusEe
&
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T AT PHol T2 4ol Bt A AZRE FTARE o83, HEF B
Ao G4 9% % PA €8S Y5, oF RCTY AR P4A 24
9 ugoR YAste] WRE AL AT AARAAY 483 BAZE BA)
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2 YA ARZRS A YA Aol N ¥ R AFH IPAEY 2
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HES AYBARUN ZZZAE

W 2A] ZHY 2

B 4-2 7AZ2d ¥4%tE WY

xZ 7|2t 2009.01.01. ~ 2013.12.31. (5/4HE)

Q7| I Hedodd, SEYH

Hex 24 42458, Y=g¢

e A40: HAMTAES(Streptococcal sepsis)
A41: 7|Et THEZ(Other sepsis)

AXIXE A 18M Ol 4

A/ A

U2 WIACY HO

&-E[H YAO| MO|7t 2% O]9l FMAE S

2 WIUAER FY

FxE AU

BoIS

e

T200 ZMAMLLLES

M AFE

T300 Mzl

NEXMZ 3 EY ML

T400 +8A JEUHS
f

e

T530 HOAXYH HMUS

(i

o XY AN =

A GHNY B FTARE AT HIZ BHEY AEHE vE] ¢
oto T, NS}, AETA A% W HAY, Tt A4 Y 1A, do] 13y
(metastatic solid cancer) T4 F5F& FAstYHE 4-3). ojnf 7|AATLE HIZ
oy A7t WAt AZOA 7IAAEY Aol EAst= AF, T 7|AET] Sl
202 Holetol v Latgrt,

B 4-3 E3 7| pa yyac

43It

Diabetes E10~14, R81

Hypertension 110, 111/12/13

Cardiovascular disease 120~125, 127~143, 150, 151, 152

Chronic lung disease J44

Chronic renal disease N18

Chronic hepatic disease K70, K71, K72, K73, K74, K75, K76, K77

Metastatic solid cancer C79

AE7HY 9o EAste] H@Fo AWst= FYAE AAstAorn JEAE At
WEA 2 FAAE ERG H353 BAG FPAY BEL AT A
(I 3-100% Zon 3 FAHE I== (35 8.6)9A4 IS 4 ot W A
A g %A Z=7E 1R o4 Yo FAAE AT Aoz ooty o HE
g FEi9n

o e 9/EE overruled] AAEA G2 ITTEAY Z2ZAEULT Yt

64



4. BRZNEY HNQ ZHY 24

Aze9 & ogog U= F3ste gz 44 d4EEE WYt
of IZZAEY 53 249 AA4E BrretaAt skl ohA
oz AAH 2dnZ HojAet wehts 23t
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7 g
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19 Bug2 AEsioln. 844 AAE A9 1

l 7+ 2 A} EE%WEH
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: FAA 4 HEP””\]E‘H_ ANE A9
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AFA AN gl A4 vE  AFEGFEE HENAN n $7F A0 F 27F
SAZ02 9% o7t 9o FAFAL T 2|4 ST 8L Bl v
SHEA ARgSHTH HES 4Y o AT 428FHE BAHELE ZEZAEY FoA
1,9520H9, YA oA 2,684W¥0g T2AANEY £2& vigog 3 YA A
EWHOA 732049 WG TS EJTHE 4-5). B ZRZAREY HET A
Al &S HEsHRE o dEtAEdo]l ZRANEY FHT oF Ut ¢ 49
At ZRZAEUFON ZeZAEd FAAH] oF 1890l B AQFAT SHAES

|9t AL717ES) Blg, A HE, T2 FAYA HGo] dutA g HF T
slof AAHoR waHe AT} eryrt
E 4-5 H18HA5EN

Pooled Procalcitonin Routine ,
ean 2 Care 2 Difference

Costs(per sepsis in hospitalized patients)

In-hospital(ICU, antibiotics, PCT HI2)) 1,222,241 13,664,656 20,020,311
ICU(antibiotics, PCT H|2l) 949,255 5,439,232 6,322,040
R 33,348 230,436 493,219
PCT kit” 183,275 -

A7|(ZA4RI PCTRE 129) 413,710 493,219 - 79,509
Total 19,517,599 26,835,569  -7,317,970

ME HE X2 02

A JAABl o] dutAFHLOZ JHA
o WHE 22 s@otit. A4EY AR F 20009%FH 201397049 HE
oz 37% o

BAME & 2453427101020 AZFdo] 09 FHA 952 AT
AT (R 4-8)3 Zo] HEF U A=z A

n?ﬂ

% 139.91 ﬁﬂ ﬂz}-‘l} 7&11' BTARY HEF5 SATE Hludt 2%, Y
7IAERE] A, A B wis) A= o
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85 AT T HAS AR AE, dolg 1FdWE Ad S {FsHA A
< W gk, I8, AEEA A S FEe FASRCH FEFUAEASY 22
E 5 SALOA fARE Aoz derdt A AR SR AR HEs @
A9 of2fdt A A dRtA BT AR S-S HHe Wk &l
g+ A

AZEY AFARAA &A% fEs A T2 19 B FYA =& 73,953
(D 60,530022 AFH A A vl ETG &2 FFol AR 4-0)
e, 235 JY 9 Hd A ASLeE 13.804% AFE Y dHAREY

E 4-6 2ZEY FFANRY WHT UH XM SN AE

Mean SD Median Min Max
SMA 1Y HE 73,953 60,530 57,716 1 1,366,139
SHME AL 13.86 15.04 10 1 377

(R 4-6)°1A4 QI gre AFH A =T A 23, FAA H

85 Ao yepgon FAPAet L2AAEY AAF H TS HustgE fk: Z®
ZAELZAA 619 @ 28 HAS(R 4-7).

B 4-7 HIgHASIZNO BIUE 2N(HTXZ ¥8)

Procalcitonin Routine Carew Difference

Costs(per sepsis in hospitalized patients)

In-hospital(ICU, antibiotics, PCT X|2l) 13,664,656 20,020,311

ICU(antibiotics, PCT H[2l) 5,439,232 6,332,040

A" 230,436 1,024,989

PCT kit 183,275

ARt PCTEE 129) 413,710 1,024,989 -611,278
Total 19,6517,599 27,367,339 7,849,740

1) Routine carex 9 &MA HE2 YAtz Z2A
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=
25

@ ITTEA dA SAEZ o83 UHkE 24
H &2 20240 e AR HSEAPPEA)Y 23rd A ddeR 33t
Aok Iy HFEAYE FREER ZERZAEYIN AP wEA g2
overruleo] A E 7] wlgo] 23]8 &4 Ao HEH] U 7hsAdol AU ol
3 AARE SEStEA FAEAC] € & [TTEA] Z23d SALe fiAes 9%
= 2He edcteH HFEY oY SATwe Zsigle et fAeH H3ER
9 EHE UL & UATHE 4-7). FA B v &HLFEAHS & EAH ot
Az AA HE 2 AFEEE BB n 7 AL F L0 {AT Aot glee &
dotal ZEZAEULY dMARTY ¢ HES AMESt UdkE £42 dsih
HfEs 49 3 A9 285E FHHES ZRZARULS WUt adoA 42 2,404
T, 2,644090E PHA LN Z2ZAELYLES 2408 § £85E Aoz U
EPATHE4-9). 23y Z2ZAEY =& A &2 v fos, & &4
e 2o ZRIANEYZe] A RLET oF ot © &85k JoR YEHT
B 4-9 HI2ASEMO DT BN(TTRY Xz E8)
Pooled Procalcitonin Routine ,
mean o Carew Difference
Costs(per sepsis in hospitalized patients)
In-hospital(ICU, antibiotics, PCT |2 1,037,702 16,271,174 17,308,877
ICU(antibiotics, PCT X)) 1,131,901 7,017,78, 8,466,618
A" 41,295 505,449 663,195
PCT kit” 244,076
A7 (BRI PCTR 1) 749,524 663,195 86,329
Total 24,038,483 26,438,690 - 2,400,206
1) YR FOIEH X F AMA BHAO FUH HIE X 018
2) TN AYAIR0 Foet MH XA Xz 0|8
@ AAA =dIZY Hegs 23S 233 14E 24
AR £d1ZoMEs F 7HA FHEEH E HolAd)E ol&sto] mEgiAs &
Yot & U E4NAs A AELs do= F ALV F & B9 &
g Zo|7k Yv ASE Yt wojxt wWEREA ZHE UPE] ZESHATHE
3-8). ZRZAEUFo] gt li%loﬂ Hjstof A A717H2 259, FAA AB7IEE 2.4
4 dadomy ZRZAEUTA mugo] 3109, FAUA H|gol 8vtd FAast
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Fom F 30079 Hgo] E 22 HAHE 4-10).

B 4-10 HIFASIEMY QIA: FH(HAXN 1% E83)

H12(g)” TRKY)
Mean difference Difference
Pooled mean

(QHIR|=a Tl PCT=)

[HOIRI2F HEREA]

In-hospital(antibiotics, PCT H|2l) 1,222,241 - 2.54 - 3,104,492

St R|? 33,348 - 2.39 - 79,702

PCT kit® 183,275 183,275
Total - 3,000,919

1) YEAEUN FE0 1Y
o

)Y =2
2) YHREZY B
)

1.3. &4

2 7N e Z2ZAEY ££& oEoR A FHoRE 2Hste 2o ¥
ATE B 289 AFTES 22 STl IF2 vAA g2 AA4 £dEn A
FA GG FlstaL, ol ditt A ade Gt HFH L F4Z
AT, AFH G 22T HIARE AT 2, ZRZAEY FAH]
€ AT 14 F d=nlg, Z2ZAEY AA] 3 A g, I FEAA |
&5 A 12 =g, Z2ZAEY FAH 3 A HE2 AT 19 T
HE, 19 A HE 25 ZRZAEYZY U o Fot Aot e
gstAt. B S A9V, AL V172 A ALV, SEAA VAR
T2 ol fo3 Aok AT wWEtN ZRZAEYZY dutA g Aol A
A AHELert Z2ZAEY AAOA ST AdE & 5 A

AFgH YBAFA e ghs HF R HEHAS E42 #3T 27, fE8F ¢
o ¢ A9 285 HAHES ZRZAEY FoA 1,952, IRARZOA
2,684 o LRAANEY &2 vigoR 3 PAYA AzTHA 73289 HE
ddads Bt B ZRZAEY v&3 A wEtte vustgls mol: gt
Ago] Z2ZAEY FHT of it § 28HYY. Z2ZAEURA ZZAE
d AAR] 18EHdo] o A HAT FEAAZ AL ALY wE, FEAA b
&, 223 FAA vl go] LA zZ HE] #Hastd AAHoz wGER] I U
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EFT.

AZEY ZAFARE o8 UL 242 S0 A AFH dAEY e
o AR S HlasiiY. G, HEHA A 5o AoH gAY SRt
A7AE AL MR A=) 228 HAoY w4 wAE, By AdE, Holg 1
99 Aeole A SALAA H ‘i‘%% A7 A AL UeyT oe 94
Aol Folgt 4719 o = 2 BTARY @A vt AT
o= FFY At Bl fEdl Aoz 017463}. ATARY HES JLdgANA T

m
a0 F
>
[
ofN
21'4
13

A AHEGe 4 H 8-S Atgcte] Ut BAO) H&3 A, H3F dd A9 19
B FAA 82 73,9539(SD 60,530)08 YGAE AaEot =2 HFo] 9ol I
SRS A HEo] 1028t C R F7h, AFHo R 78579 HEAZ AL U
BT B3 ITTEA di4 SA42S vEoE U E4S 309 E f Z2ZA
EUZA F 2,404%H9, GRIAETNAN F 2,64470 2 ZEZAEUZIA 24094
o HBAAARTE Ao FAA TRAXEY HAF v &TE EFote] HWSHAS
ol ZEZAEULO] A g H|st] o 9wrlo] H[Eo] H £QFHE AR
etttk opA o g AR T Hol At HeHRs AiE o]&ste] WAL £
Ag 3% 23, ZRZAEY £&5 8% /A AR 2Fo] 300749 H&EF

73



M
A

3 YN0 Z2ZAEY MY FHY 2

2]
=

I

i

FAA

, 24 Aol UEUA e SAA 3

e}

gl ]

S
f

A AR

&

o

3HA

o

A vlgolz AHHL e =

L

.

AFoIA

H

RANEY FEo] wet Ad

I Ty

o
M

o

gl

L

R

RAAEHO] AZH
RLAANEY APt golz

160

r
IH

T
i
oj
7o°
Bo

ﬂAlO

N

EAAEY HAY Fo9qF 8 o7& Hge] o

I

HEZA

Q

3490

=

A g7l o

0

[e]

A= Age 19

7199 3742 o]

201695¢ 2018474

=
o
L.

=

d

A

ot A EAYAR

39 2
39%

l

J QJAFA

x

of oty AFAY A}

b et A

9

O:F_i

=

o 1y

sto] @ A9l

o

H
=

of

7] 9

ol

Th

o

%0
K-

[
._2._

[nd
._o_._

o

A4 A

A7 e AHEY

g

il

20099 FE 2013¥7t2 9

AL
T

}

oA

BX

o
IvNO

-
il

~
ol

NJo
B

e NE|

THES 20169 FH 2018¥7HA 9]

Kis

AR 107 AR T o

I

74
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B 4-11 =24 WS RYE

o 184 oy oo | oo ee AT Qus
s #54
2009 39,130,597 9,278 0.00024
2010 39,611,747 9,388 0.00024
2011 39,611,747 9,115 0.00023
2012 40,552,967 9,629 0.00024
2013 41,010,081 8,887 0.00022
peris 9,259 0.00023

o718 FAAMY Al Hoid HE 5 SR RN SELERYH LEy
& 9 3EREES 2oste g9o] 7heatid AYY HEARE FE50 AYIFE
AL skt A HI&Y F5, ABYY BYYEY ARE FAAM Agstdled,
FAA vl &N sdigETte e FE5e d ofFEol A IBAY FEFE
& 7407 fste]l AFEIEA AaH] AdexAe] A3EY EFES ARSsteed
e85 4F, & AES HEude 59 1Hdgy Aol ofn EAste &

297 W71 g2 199 1A=z A9 309 W A9 AFET

AR Qoju

HAES A4S 20102013974 49 79 A% 2RO B 75.9%S
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g HAZE Bl e Adstol diAl&ol 10%, 20%% A& Ay Zgst
At 283 AFIFEANA A ABE 489 1T FAY GA-IA LR
=9 2I4E AU

O

Al

2 4-12 HEHESEM AlLtZ|2

PCT #A 80f g PCT A XS
10%
20%
10%
20%

AlLt2[2 1
ALtg|R 2
AL2R 3
AU2Q 4

W wW NN

) BAE 24
B8 HASEH NG AR YA BS o ARGFRA
2ol 94ABe 2o B8YA Yol ol AFHS T2 St
£ OoR ugE 2AS AYAAL A4, A se UgE

4 g B42) 9RE BA S3e9. PPRA g4 B A9 vEYo] /)
A2 740l QU] WEd] ITTEA g4 842L ol8sl] m2BEd 422 U8
% A4 238 AR AE9Pe Bedon FARTA S A, ZeAEY
AAgo] dd dRe Tsn B4 ZRARY Aol Fouge AHA 6}
Q7] el AFAFe) ARBANAE AT JAARONA G 47 4 o] ¥3o]
NS gt WZE BHAAE 24 239 AL OB Sgd 4RRA A
g vigon mRAAEY A49 A4 Folulo HFS ARG Nz 1z
ZAEY A7 dAeT Bl A4 047 S71] weh A%REAR ojme Fe
EEEREE

2.2, @72

7t) #xts =4

200995 201397179 AZEE HFARNA FHAAE AZ A9l HES A/
ZoA e GHE 0.028%S HIEFOE 2016WHE 20189749 #ASE A% 2
e (E 4-13)3 2 201699 9,45790A 20189 9,629 2.2 ok 2009
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4. TRINEY ZM0] ZR B4

B 4-13 IS #X 55

T O
20M| Oy FAQIH F IS
2015 40,402,131 9,360
2016 40,820,004 9,457
2017 41,207,215 9,547
2018 41,562,362 9,629

S HEE FALRUSHE), 2014 128 FERIFEA A Xtz

Lp Hig
A9 QAN 2E B
¥ 4 %t 498 ugAns

T"’r. A #%‘f %‘f:ﬂ_ ZEZAEY &
T"’r. £ I é‘ ﬂ H 9“% 11191:9‘_ 9151“1%:‘:’ ZeZAEY FolA 1007

H 4-14 IES #R10| 1018 HI U B X272

TS
Procalcitoninz® Routine Carewt Pooled
Mean STD Vedan Mean STD Vedan mean
Costs(per day)”
In-hospital 101528 753,635 816,058 | 882,296 738,747 690,595 930,654
Inrosaita( AR KR) | 1,004872 756,500 800,141 | 872,145 734,616 676,040 920,410
SHR| H|EY 27692 15,856 21,358 2390 30,442 11,858 25,306
Length of stays?
In-hospital 16.91 22.92 9 23.03 20.37 17
SHAIR| AFR Y4 6.91 4.44 6 1479 937 1
PCT kit use?

PCT ZAR(12) | 336

PCT ZAHIZ(12) | 54,546
1) SUMAIS0 AOBH BXt = AHY HIZ X2 0|2
2) FEHR QUAIAIE0| Aofat K| §_ N ==
3) LAAIBIO ROfEH EX} £ AHUTF BHAIO| HIE X7 02

77



HES AYRUN Z2ZAEL FA FHY 24

LIZZANEY AA Fo] 35 E gAES 1S o 7HA AU eE wgeE AF

4 g Ad, BE AU ZEZAAEY AAE @9 Yyt go] Hlg)
Aaze a3t Qlom (& 4-15, I¥ 4-1) A% 72 9A] Ato] A& A% &
7hotgnt. ZEZAAEY AALE 23] FolH A &0l 10%Y A-(AdE L )¢t 33 F
A= &0l 10%Y A-AHEL 3), 39 2t +3 o] 42 7,1709, 7,1729¢
o2 &3 oy 2169, 214999 ARERELL Y AR Yyt ZEZAEY
A iAol 20%Q1 AVE L 29 AYE| L. 4oAE 3W 719 RF FFo] 6,9109,

b

o

EOIA

Y

6,915 ¥z AY fiv] 4769, 472999 AYEFAIT} g AR HtHH. B
Mﬂﬂoﬂfﬂ ER L ”E”NE” AAZY XHX*Q S7HAZAT ddHE 2 A

A__,rln
oo

o FoiglEt AAE Agste diAlRel Ao o 2 IFe UAE ATl AN

ar
E]
-5
-10
-15
-0
-25
[2016
-30 2017
E2018
-35 WTotal
-40
-45
476 -47.2
-50
AL @ 1. AL}E| 2 2. ALFE|2 3. ALFR|2 a.
=0 23|+CHH 2 10% =04 23]+CHH 8 20% =04 33+CHA 8 10% =0 3z+CHH 8 20%
E12016 -6,472,621,754 -12,945,243 508 -6,410,933,412 -12,821,866,825
E2017 -7,187,421 830 -15,681, 647,629 -7,118,920,974 -15,532,191,216
B2018 -7,974,303,730 -18,980,161,086 -7,898 303,431 -18,799,267 671
W Total -21,634,347 374 -47,607,052,223 -21,428,157,817 -47,153,325,711
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1.

Ae 24" 9 FoREAY7R 9 107] AHIEo] HEZ(EZE
Fohe 492 YA BN 2ePTEHE

z
04

ALLSUANYTIAO AP HTXIR 28
20099058 20139714 5¥7te] AREY FFARE SEotAoH(E 8-1)

3
Azt Hel g Zoj7k 29 osi]l MM S} Bol=
ouiER ot

2 8-1 AZEY Z7 A=z WY

WNEVIFS 2009.01.01. ~ 2013.12.31. (5744)
97|y 24 MY, SEEH
A B4 HYE, Y=g0
e A40: HMPAINES(Streptococcal sepsis)
A41: 7|EF THES(Other sepsis)
FRIR AF 184 O14
A/ U
A omAEY Fo - ElE UXO XfO0[7F 2 O[Ol M= SY H oAtz HO
HOIZ Ha
T200 BMAMLEHLHS AN QAFHE
HEXZ MM T300 M2 MEXX 3 AW HELHS
T400 2TIA H8UY HHEEE
T530 HAXMYH HALHS o MY oH HE
ARH AAE A AT 4T N8S BAEY HEAL W] ¢
oto T, 1S}, AETA A% WA HAY, A A4, Y 1A, do] 13y
(metastatic solid cancer) ¥4 G55 FAS}HTHE 8-2). olff 7|AAEL HES
NmaEst SAT AxA JAABY Aol A A4S, AT /AR Y=

Ao Aolsto] Hmaiel.
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H 8-2 W3 7[NEe #d Y
AHAC
Diabetes E10~14, R81

Hypertension

110, 111/12/13

Cardiovascular disease

120~125, 127~143, 150, 151, 152

Chronic lung disease Ja4
Chronic renal disease N18
Chronic hepatic disease K70, K71, K72, K73, K74, K75, K76, K77
Metastatic solid cancer C79

=7k 9] A3t o

mixﬂ 9 2AAE WS
@ 3-100% 2ov 9

A dg oA =
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on @A ALt
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2. 9 HAH

=  Qvid-Medline(

SHTH MBS 93

ZAMa: 2014.1.28.)

v Ovid MEDLINER), Ovid MEDLINER)
Citations, Ovid MEDLINE(R) Daily and Ovid OLDMEDLINE(R) 1946 to Present

In-Process & Other Non-Indexed

a9 M E i {Ca))
Patient 1 sepsis.mp. or exp Sepsis/ 126,363
2 bacterial infection.mp. or exp Bacterial Infections/ 707,851
3 exp Pneumonia/ 71,681
4 SIRS.mp. 3,128
5 Systemic Inflammatory Response Syndrome.mp. or exp 92 863
Systemic Inflammatory Response Syndrome/ '
6 septicemia.mp. 11,723
7 exp Shock, Septic/ or septic.mp. 46,802
8 urosepsis.mp. 738
9 critically ill.mp. or exp Critical lllness/ 32,566
10 bloodstream infection.mp. 2,229
11 bacteremia.mp. or exp Bacteremia/ 30,148
12 antibiotic.mp. or exp Anti-Bacterial Agents/ 570,662
13 antimicrobial.mp. 86,922
14 or/1-13 1,296,029
15 intensive care unit.mp. or exp Intensive Care Units/ 86,956
16 ICU.mp. 27,928
17 or/15-16 95,497
P total 18 14 and 17 30,465
Intervention 19 procalcitonin.mp. 2,491
20 PCT.mp. 4,079
| total 21 or/19-20 5,396
P&l 22 18 and 21 425
SR 23 Meta-Analysis as Topic/ 13,113
24 meta analy$.tw. 57,181
25 metaanaly$.tw. 1,276
26 (systematic adj (review$1 or overview$1)).tw. 48,998
27 exp Review Literature as Topic/ 7,146
28 or/23-27 102,860
29 cochrane.ab. 27,871
30 embase.ab. 26,290
31 (psychlit or psyclit).ab. 863
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Tz LM AiK(H)
32 (psychinfo or psycinfo).ab. 10,786
33 (cinahl or cinhal).ab. 9,348
34 science citation index.ab. 1,853
35 bids.ab. 349
36 cancerlit.ab. 567
37 or/29-36 47,530
38 reference list$.ab. 9,112
39 bibliograph$.ab. 11,303
40 hand-search$.ab. 3,737
41 relevant journals.ab. 670
42 manual search$.ab. 2,237
43 or/38-42 24,216
44 selection criteria.ab. 18,568
45 data extraction.ab. 9,308
46 or/44-45 26,397
47 Review/ 1,821,149
48 46 and 47 17,037
49 Comment/ 563,302
50 Letter/ 817,607
51 Editorial/ 342,190
52 animal/ 5181,548
53 human/ 13,078,281
54 52 not (52 and 54) 3,774,500
55 or/49-51,54 5,014,673
56 28 or 37 or 43 or 48 136,567
57 56 not 55 127,497

Total 58 22 and 57 19
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ﬂ
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JAHO| XRFE

Prkno £(2013)
PubMed, Embase, ISI Web of Knowledge, BioMed Central, ScienceDirect,
A4 DB Cochrane Central Register of Controlled Trials, http://www.ClinicalTrials.gov,
http://www.ISRCTN.org
M 7)1zt 20134 68 14LMX|
Oie gt £39 W¥E E= MESLT A
studies that assessed the efficacy of a treatment algorithm based on
o | M8 7|z procalcitonin; had a well-defined standard for the target condition (severe sepsis);
o= = provided sufficient information to calculate the relative risk (RR) or hazard ratio
__I_L
(HR)
Hel 71& Studies dealing with neonates
ISIESIZS | RCT and prospective cohort studies (RZ2%12 25 RCT)
2512(8Rt) | 7(1,075)
ek PCT-guided therapy
H| w CHOF Qx| 2
Ao HAL AUE, 28Y AMLUE, UM XI57|7t, S WAL
HE x|t
it
- 284 NYE RR*=1.02 (95% Cl: 0.85, 1.23)
=
1} HAU AYE RR=0.91 (95% CI: 0.61, 1.36)
Fozn ST X|27|2t HR**=1.27 (95% Cl: 1.01, 1.53)
ZEIRA Jf 7|7t HR=0.93 (95% CI: 0.80, 1.06)
HA 7|7 HR=1.00 (95% Cl: 0.84, 1.17)
*RR: risk ration; **HR: hazard ratio
o ODEZNEY M0 HE MM Xz YUHXEY Hlwold MUE ZHAM:=
=" 2 AOIE EOIX| oLt MM Rz 7I7te HEA7|= 01F0| U
TRMEL NeXES 02 HO| +AoIU=I? o
AMSTAR TZNOI ZHUME SIU=? o
4. ZET|Z0| SEHMEO: NI ABEHUSIY? o

100




Matthaiou 5(2012)

ZM DB PubMed, Cochrane Central Register of Controlled Trials
HM 7|7t X
Cie gt HEZ o4 22 S 535 &4
RCT dealing with critically ill adult patients with suspected or proven sepsis;
MY JIE reported duration of antibiotic therapy, mortality, recurrences, superinfections,
o antibiotic exposure, length of stay, and duration of mechanical ventilation
MECEE
Zg=EdESF |RCT
ZHR(ER) | 7 (2,199)
ENE PCT-guided antibiotic therapy
H| w CHOt empirical or guideline-guided antibiotic therapy
2t SARRIZ72E, 28Y MUE, SEALME7IZL MA7|Z, SUHE &K 22 717 MY,
=HeT superinfection(Z2 %)
Aeis
R INEVIF, WMD*=-3.15 (95% Cl: -4.35, -1.95)
2 28Y AMUE OR**=0.96 (95% Cl: 0.79, 1.15)
1t ICU &7|7t WMD=-0.36 (95% Cl:-1.97,-1.26)
TREN NERT WMD=-0.12 (95% CI:1.09, ~0.85)
SYHME MBotX| ke 7|zt WMD=3.08 (95% ClI: 2.06, 4.10)
WES OR=0.98 (95% Cl: 0.56, 1.70)
549 OR=1.13 (95% CI: 0.83, 1.54)
*WMD: weighted mean difference; **OR: odds ratio
4z OD2ZAEY ZAs 4EE9 U3el0] FUA X272 HEAZ &+ U
2. MBI MHeFES 02 HO| +™HoiA=71 o
AMSTAR MO ZHAMS o= Ll
4. ZE7IE0| SHYE(O: JMEH)TE MBEHU=? o
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Soni £(2013)

M DB MEDLINE, Embase, Cochrane, NICE, National Guideline Clearing house, HTA
= Programme
71zt 1990. 1. 1. - 2011. 12. 16.
Oie Mgt o4 Iz JA AN SR
* randomized, controlled trial or non-randomized comparative study;
« adult and/or pediatric patients with known or suspected
* local or systemic infection, including critically ill patients with sepsis syndrome;
MY JIE * interventions included initiation, intensification, and/or discontinuation of
antibiotic therapy guided by procalcitonin plus clinical criteria;
& * primary outcomes included antibiotic usage;
T * secondary outcomes included morbidity, mortality, and quality of life
* non-English language;
el 7|% * not reporting primary data from original research;
= * not a randomized, controlled trial or non-randomized comparative study;
* not reporting relevant outcomes
LSESHES | RCT and non-RCT (AIZ282 2% RCT)
S8R | 18
M PCT-guided therapy
H| W CH Ot UbtR|=
o primary: SR A2
Er i EHMMYE, 5 YA =, SMA XE7IZ UM AEoHR| &2 717h
+ secondary: AtUE, O|ZHES(INH 228, SMA7|ZH ICU MATIZh
+ ICU SR
At
A x|z 7|2t MD*=-2.05 (95% Cl: -2.59, -1.52)
SN MA7|Z MD=0.33 (95% CI: -1.88, 2.53)
Z MNYEFAW E= 28Y O|LK) RD**=-0.00 (95% Cl: -0.06, 0.05)
o *MD: mean difference; **RD: risk difference
Fedn
* 287| 4YY X
At
A x|z 7|2t MD=-2.35 (95% Cl: -4.39, -0.33)
SUH MUYE RD=-0.22 (95% Cl: -0.41, 0.61)
S YHE RD=-0.01 (95% CI: -0.04, 0.01)
MNYE(<6 weeks) RD=-0.00 (95% CI: -0.01, 0.02)
HE D2ZNEH ZAE 42 ZAH A SXe] MM Rz S ZH0| AR Al eS|
== AUH AIBS AANE = UB
2. ZoltE eFES 0 HO| SAoiA=71? of
AMSTAR 3. ZEHQ ZHHMS SIREN of
4. ZE7|E0| SHYEOl: M) ABERETI? of
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Schuetz 5(2011)
M DB EMBASE, Medline via PubMed, Ovid, Cochrane Central Register of Controlled
= Trials
* EMBASE: 1974-present
A 7|2t * MEDLINE via PubMed and Ovid: 1948-present
» Cochrane Central Register of Controlled Trials: 1991-2011
Do Mgt Uiz, Sa4 ¥ SEAHHUM 257|124 2 HES H=A
* RCT
oMY 71Z » measurement of PCT levels to inform decisions regarding antibiotic therapy
T (ie, regarding its initiation and/or duration)
Hel 71z  F0 g
ERHEF | RCT
EH(ER) | 14(4,467)
X PCT guided antibiotic therapy
H| 1 CH Ot Without PCT guided antibiotic therapy
EENUL RS UM AB(MY, 712H, A, M 238
ANHXMYE)
E PR OR 0.13 (95% CI 0.00-6.64)
M| zozn 234 OR 0.95 (95% CI 0.67-1.36)
SEAA OR 0.89 (95% CI 0.66-1.20)
| OR 0.91 (95% CI 0.73-1.14)
. PCTE 287I14% ¥ MEZ 42 XA HESY Azt ¢l0| SHH ALBE g8z &
== ENEZ
2. ZAUMEN M2RxES 02 FO| +HoIA=/1? o
AMSTAR 3. ZEHQ ZAHMS SIREN o
4. BET|EN ETYEO): JUEE)I ABEHAETR? o
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Agarwal 5(2011)
4M DB MEDLINE via OVID, EMBASE via Elsevier
A 77 * MEDLINE: 1950-2011.01
* EMBASE: 1980-2011.01
Oe Mgt ICU &txt
o |88 7IE Y0 EM, ICU &K, PCT efficacy ®17, FLZnHH4 Zst
T+ MY 7IE Original ¢7t Otd, RCTOIY
EEEHEF | RCT
E8(&R) | 6(1,476 patients), 1he 28
b PCT guided antimicrobial therapy
i oy usual care in ICU
¢ Primary: oM AR 7|17t ¥ (DA AME/HIARR 7|2 1000patent daysd S|
EENULLES MNEY, A ZYo YA AE7ITH
+ Secondary: ICU Y& 7|7t M|, MASEY| gl 712, 28 MY, MYE
* Primary
e Bouadma| Hochreiter| Layios & | Nobre § | Schroede | Stolz §
= 5(2010) | 5(2009) | (2009) (2008) 5(2009) | (2009)
PCT 14.3(9.1) NR NR 17.4(7.6) NR 13(2-21)
Control | 11668.2)| NR NR | 13608)| NR | 2 2
Days _ava_ ?ff i
antimicrobials
; Absolute 2.7 9.8 3.5
in first 28days | {itterence (P¢.001) NR NR (P=.04) NR (P=0.49)
Relative
difference 0.23 NR NR 0.28 NR 0.37
PCT 6.1(6.0) 5.9(1.7) NR 6 6.6(1.1) NR
Control 9.9(7.1) 7.9(0.5) NR 10 8.3(0.7) NR
¥ Duration of first
antimicrobial Absolute -3.8 -2.0 NR -3.2 -1.7 NR
It course, days difference | (P€.001) | (P{.001) (P=.003) | (P¢.001)
XOATD
Fo2 Relative
difference -0.38 -0.25 NR -0.32 -0.21 NR
PCT NR NR 64% NR NR 10(6-16)
15
Total duration of Control NR NR 60% NR NR (10-23)
agﬂmicrobia\
administration, Absolute -5
days difference NR NR 4% NR NR (P=0.38)
Relative .
difference NR NR 0.03 NR NR 0.33
PCT 653 NR NR 504 NR 1077
o Control 812 NR NR 655 NR 1341
ﬁnt\rr/w%corggm\
ays Absolute -159 -151 _
patient-days | diference | (P(00T) | NP NR 1 pcoony | MR 264
Relative _ - —
difference 0.20 NR NR 0.23 NR 0.20
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* Secondary

as Bouadma | Hochreiter | Layios & | Nobre & | Schroede | Stolz §
= 5(2010) 5(2009) (2009) (2008) 5(2009) (2009)
65/307 15/57 5/31 3/14 8/51
0
PCTEO) | () (26) A (16) 1) (16)
Mortalitya 64/314 14/53 6/37 3/13 12/50
Control(%) (20) (26) NR (16) 23) (24)
P ».05 ).05 NR 74 ».05 .33
PCT(%) (270)/307 NR NR 23/)31 NR NR
Infection
relapse | Control(%) 256/314 NR NR 2?{)37 NR NR
P 45 NR NR .70 NR NR
PCT 15.9 15.5 8 3 16.4 10
(16.1) (12.5) (4-18) (1-18) (8.3) (0-18)
) Control 14.4 17.7 7 5 16.7 8.0
DfurlaCtIUOH (14.1) (10.1) (4-16) (1-30) (5.6) (0-18))
0
stay, days Absolute | 1.5 =22 10 -2 -0.3 1.5
difference | (P=.23) (P¢.05) ‘ (P=.03) (P).05) (P=.53)
Relative | 4 1 -0.12 0.14 -0.40 -0.02 0.18
difference
26.1 14 26
Pet 193y |\ NR (6-64) | T (7-22)
) 26.4 21 26
Duration | Control | gy | NR NR -89 | A (1722)
of hospital Absolut 03 ] 0
sta solute | -0. -

/ difference | (P=.87) NR NR (P=.16) NR (P=.15)
Relative | oy NR NR -0.33 NR 0
difference

16.2 21
PCT (11.1) NR NR NR NR (2-24)
16.9 19
Days off | Control (10.9) NR NR NR NR (10-23)
mechanical Absolut 07 5
ventilation solute | U
difference | (P=.47) NR NR NR NR (P=.46)
Relative | o NR NR NR NR 0.11
difference
28 PCTE ICUBIRIY S| AIg, ICULE 7128 e SAIR 9l0] Solst 244
2. 2EMEN HEFES 02 F0| +HSA=I}? of
AMSTAR 3. ZEHQ ZHUMS oIt of
4. ZE7|Z0| SHMEN0: MBSt MELU=TY? of
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Heyland S(2011)
M DB MEDLINE, EMBASE, BIIOSIS, and CINAHL electronic databases and the Cochrane
= Controlled Trials Register
g 71zt 1990-2009 Nov
Oy Mgt 559 doIExt
* RCTs
* studied adult critically ill patients
HA 7|E » compared a PCT-guided strategy to standard care
o e * evaluated the impact on antibiotic therapy
] * included clinically important outcomes, such as mortality, recurrent infectious
complications, and length of stay (LOS).
e 7= studies reporting on PCT strategies used outside the ICU
E3RHESF | RCT
EH(ER) | 5 (947)
E b PCT-gquided strategy
H] 1 CH O standard care
At * primary: 28Y AlLE, .7:.*°.§.'1_Ht'er o
* secondary: ICU ME7[Zt, SE7I7t HAMYE, USAHMMYY &3, SYAAERE
EENU LR
EZ| SHAH At 7|7t WMD=-2.14(95% Cl:-2.51, -1.78)
ot HUANLE RR=1.06 (95% CI:0.86, 1.30)
zoz1
ICU H&7|zt WMD=-1.50 (95% Cl:-4.50, 1.05)
e WMD=1.86 (95% Cl:-4.75, 1.04)
LAY RR=1.26 (95% Cl:0.68, 2.35)
nz PCT-guided antibiotic XIZ#2 2K Al LAl HEg0l QAN UHE 71 sliM=
== HAzHo ZAAR O|0E & Qs
2. SHNED IBFES 012 O AHOIUETN? e 4 948
AMSTAR 3. ZENQI ZolgMe ST o
4. TET|E0 SNl SMES)IH ABEHAEIE? of
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Kopterides 5(2010)
A4 DB Medline, Scopus, Cochrane Central Register of Controlled Trials
A 71zt Medline: ~2010.4.15.
e Het SUNHUN HHE & E= QYA
* comparative RCTs that reported on the outcomes of critically ill patients
managed with a PCT-guided algorithm vs. routine practice
* Participants of any age with proven or suspected sepsis were considered.
M 7R * routine practice: the institution and discontinuation of antibiotics guided by
e e standard clinical and laboratory parameters (that is, fever, microbiologic
& cultures, white blood cell count) without the knowledge of PCT values
T * no limitations regarding the time, country, or language of publications
* trials conducted in critically ill neonates and children
Hel 7E studies performed outside the ICU, namely in the primary care setting, the
= emergency department, or the clinic
2g=eEF | RCT
282(@X1) | 7(n=1131: 421 1010%, M40t 1219)
e PCT guided antibiotic therapy
H] 1 CH O routine care
* primary: X ZY Al UK F07|ZH HASE 28YUF FUHE ARSI %2 7|,
47 SYMH ALE7|T
At ; 5 = OIS
* secondary: 289 AlYE(all-cause mortality), SEAHY F= HATHT|ZH mechanical
ventilation AF&SHX| 42 7|2t ME/X4ZE L 5= ZYE, HIB
EENU R
HZUEA MM F0477t WMD=-2.14(95% Cl:-2.48, -1.80)
Sl 5072t WMD=-4.19(95% Cl:-4.98, -3.39)
z QM Aot Y2 717t OR=2.94 (95% Cl:1.92, 3.96)
ot 289 AIYE OR=0.93 (95% CI:0.69, 1.26)
Fedn HA MYE OR=0.86 (95% CI:0.52, 1.44)
ICU X377t WMD=-0.49 (95% Cl:=1.55, 0.57)
S| WMD=-0.13 (95% Cl:-1.10, 0.84)
mechanical ventilation At26tX| %= 7|7t | WMD=0.60 (95% Cl:-0.64, 1.85)
SE2UAE (superinfection rate) OR=1.13 (95% Cl:0.83, 1.54)
&/ MLLGE OR=0.97 (95% CI:0.56, 1.69)
H= 55 WS SXA PCT-based algorithm®| A2 U4X SUE XotA|7|X| LOHA &
=" MBS ZANY
SN UBXES 02 B0 2HSIHEN o
AMSTAR L ZENQI ZoAME SIET of
4. BET|EN ESTYEO): JHEE)I ABEHAEIR of
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4, 848 RCT &2 XaFxE
4.1, AN

» Ovid-Medline(7AA1: 2015.6.12.)
v Ovid MEDLINER), Ovid MEDLINER) In-Process & Other Non-Indexed
Citations, Ovid MEDLINE(R) Daily and Ovid OLDMEDLINE(R) 1946 to Present

Tz A ZHA)
Patient 1 sepsis.mp. or Sepsis/ 99,201
2 exp Systemic Inflammatory Response Syndrome/ 129,075
3 systemic inflammatory  response syndrome.mp.  or 8505
Systemic Inflammatory Response Syndrome/ '
4 bacterial infection.mp. or Bacterial Infections/ 67,871
5 or/1-4 206,796
Intervention 6 procalcitonin.mp. 4,831
7 PCT.mp. 5,483
| total 8 6 or7 8,288
P&l 9 5 and 8 3,017
Limit 10 limit 9 to (full text and humans and yr="2012 -Current’

"

and "all adult (19 plus years)" and humans) [Limit not 224
valid in Embase; records were retained]
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7t) MYES

T2 | MYEH H| L
Clinical and economic impact of procalcitonin to shorten antimicrobial therapy in

1 septic patients with proven bacterial infection in an intensive care -
setting(Deliberato RO et al., 2013)
Procalcitonin levels to guide antibiotic therapy in adults with Prkno

2 | non-microbiologically proven apparent severe sepsis: A randomised controlled 7|55t
trial(Annane D et al., 2012) 23
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L) HHHZ 3

T2 | A2 HHRIALR
1 Need for a biomarker to de-escalate antimicrobial empirical therapy 3
9 Trials of biomarker-guided antimicrobial therapy in sepsis: Improvements in trial 3
design require better control groups

3 Effects of a procalcitonin-guided protocol on length of antibiotic therapy in 3
patients with severe sepsis and septic shock

A Using procalcitonin-guided algorithms to improve antimicrobial therapy in ICU 3
patients with respiratory infections and sepsis

5 Procalcitonin-guided algorithm to reduce length of antibiotic therapy in patients 3
with severe sepsis and septic shock
C-reactive protein(CRP) is as useful as procalcitonin(PCT) to reduce antibiotic

6 T . . - . o , 3
exposure in critically-ILL patients with sepsis: A randomized clinical trial

7 The utility of procalcitonin as a biomarker to predict the duration of antibiotic 3
therapy in adult sepsis patients

8 | Procalcitonin predicts bacterial co-infection and reduces antibiotic costs 3

9 | Role of procalcitonin in guiding antibiotic therapy 3
A pilot randomised controlled trial in intensive care patients comparing 7 days'

10 | treatment with empirical antibiotics with 2 days' treatment for hospital-acquired 2
infection of unknown origin
Can procalcitonin levels guide antibiotic therapy in bacterial infections and

11 | reduce antibiotic overconsumption without having a negative effect on clinical 3

outcomes?

19 Procalcitonin and antibiotic therapy: Can we improve antimicrobial stewardship in 3

the intensive care setting?

13 Efficacy of semiquantitatively measured serum procalcitonin as a guide to 3

cessation of antibiotic therapy in septic patients

14 | Procalcitonin testing to guide antibiotic therapy in the intensive care unit 3
15 Would procalcitonin measurement aid antimicrobial stewardship in a UK district 3

general hospital mixed adult critical care population?

16 PCT as a diagnostic and prognostic tool in burn patients. Whether time course 9

has a role in monitoring sepsis treatment
Stop Antibiotics on guidance of Procalcitonin Study (SAPS): a randomised
prospective multicenter investigator-initiated trial to analyse whether daily
17 | measurements of procalcitonin versus a standard-of-care approach can safely 6
shorten antibiotic duration in intensive care unit patients - calculated sample
size: 1816 patients

18 Placebo Controlled Trial of Sodium Selenite and Procalcitonin  Guided 3
Antimicrobial Therapy in Severe Sepsis (SISPCT)
The Effect of Semi-quantitative Procalcitonin Assay to The Adequacy of

19 = G - , . 3
Empirical Antibiotics and Mortality in Septic Patients

X HIRALR

1: tHM= OF (suspected sepsis in ICU) 4: QOjLt 320 2380 ofd AL

2. B BT Ofd LA ThOl Ofd Z9

3: RCT ot 6: 207t Gl 8%
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Deliberato 5(2013), E2t&
ARLMH | prospective randomised trial
T7|1E | DIYSHOR HOIEH YOz MHE, ZTMEZ, T= S SX}
« HIY 48A17t O|MEE FMA7L SOHE 22, 18M DJ8t, YA
o HiEZ/0FY MUY, 2t B o Y, dEsY, 345Y, =80 20| HI|¢
SMH EHE Qots ZY
HRAZIE | - HO[HA, 7145, Y0[, £= O0|ZEH 2[00 2%t 55 4Y
o Y S = 04 MEMEY 20| BHedaA LY
+ ICU X7t ofd &2
ofrAl « HEE, 35 WS, Has JMSR0N SGHYZE L
- |17 7|&
TE PCT group control group
oiA=~(3) 42 39
IAL10|(SD) 68 (21) 62 (19)
=A%) 24 (57.2%) 21 (53.8%)
SAPS Il (SD) 56.9 (11.68) 53.77 (12.33)
SOFA (SD) 6.29 (2.85) 5.38 (3.33)
PCT A ZH2/712t | 0, b, 7%, 11 O|SZ& O 48AJ12t
PCT 717 test—sVIDAS®B-R-A-H-M-S PCT from bioMérieux(Rhone, France)
Sl - 029 2 HYH 50 NS il
S T2 - DRUAEY FHTAON 90% 04 24
bl - TRZAEYO A7t 0.5 ng/ml O/3t
e O[AtY HHO| ME. Cfot, ICU &A= 7|8 MM EHE Q6= Sdst
= 2971 012 29 142014 BUH S0IE ¥S 4 ug
=X 0} Xt
;PTJE SMH R0 O, EH, 24 MY E= AYAMTH
1R B SHME E£0{7|2¢
AL
27 H Y AUE, SN AIYE, 7| ZEY M, CRP ¥ PCT &, HE
& PCT group Standard group |p-value
St E0{7]2t, median(range) 10 (3-39) 11 (2-45) 0.44
HAMLE, n(%) 2 (4.8) 4 (10.3) 0.42
ICU ALE, n(%) 1(2.4) 4 (10.3) 0.19
A 27129 ML n%) 2 (4.8 1 (2.6) ) 0.99
XZEZAl CRP #& mg/L, mean(SD) 80.22 (57.94)
XZEZA PCT #& ng/L, median(range) |0.33 (0.05-11)
ICU X&7|2t, median(range) 3.5 (1-57) 3 (1-28) 0.60
ZX94712t, median(range) 11 (3-547) 11 (2-228) 0.70
. DYESSNOZ S0IE AUOR IHZF, ZIWMES, e ML SN ZE2LAEH ZAlE &
== MEH F0{7|7H HH FICU MIUEN 2% SUE HOFH %2
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Deliberato §(2013), 22t&

ROB =+

HE3 RS nEIA

ozl A blind randomization scheme was used to follow the 2 study groups

;ﬁiﬁ A =S closely. Folders were randomly and blindly assigned as “PCT group” or

cwn ee “standard group’.

As soon as we had an eligible patient with informed consent given, 2 of

&AM 20 =S the authors would randomly draw 1 folder from a black box containing
100 folders (50 “PCT group” and 50 “control group’).

ZO{Rt/ AR o

EHg:If 17}3 o =24 | NR

AL oyt _

f;{;’, ] 2gy | e

ol o

AR 2 RS 1T 4

MElN H1 = Agoet 2 25 20

Annane £(2010), ZZA

HFAA | multicentre, randomised, controlled, single-blind trial(RCT)
5t7|= A A 48A17t O|UY &Xt § HAEEEHSEZT0| U, EA 171 049
2R A717|1SE00, Hewst AMH Z2Fo BX, 24 DlYEHY 2t
o U, MEHH 15%0149 aH, 2o, 2 E= AU MO A
M7= . ﬁ?ilﬂ_#%f )6EH|_ —l‘lf% EJEJ SFTULE
« HHFXXE Y = AR
o HUISH UMY Z4F Tx= ICU M MM E0| 48A|17t 01401 A}
AT
7= PCT group control group
oA 2(3) 30 28
HL0|(SD) 59 (40-67) 54 (46-73)
HXH%) 4 (80%) 19 (67.9%)
SAPS Il (SD) 32.5 (27-47) 43 (32-52)
SOFA (SD) 9.5 (8.5-11) 10 (8-11)
PCT AR/ 712t | 2EHIE 5 6AI7H 3Y, 52m Z2ZAEH &3
PCT 717 BRAHMS PCT-sensitive KRYPTOR assay
MH X2 AR Y FH BE DZRZAEY £F0 OE
- PCT (0.25 ug/l: antibiotic therapy was not to be started or was
E R to be halted
: Z12 - 0.25 ug/I< PCT 0.5 wug/t %e INgEL 2D
H w2 ST - 0.5 pg/ISPCT (5 ug/l: Z¥H A8 H1
- PCT 25 ug/l: &4 A 28 A1
- for patients enrolled in the 48-hour postoperative period, the
respective PCT cut-offs: (4 ug/l, >4 to (9 ug/l and >9 wug/I.
Hlu QALY O w2t A RXE AE/BHEAL PCT £Z0| tit B2 913)
ESShiE
;];‘f PCTZ: 27 (9-49), HiZz: 33 (11-69)
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Annane §(2010), ZA

1A B2 YHNY 5Y F, YUK XRE HI Uz SXQ HE
oY 5UM, ICU E= HH EHA AYHE
ZATfEHA YUY & LMH X2E AR X9 HIE
27t Ha 25U SOFA X4
YUY RE 3, bY E= ICU EE7IX 2 &St Xt Hg
&7 |2t
TE PCT Control RR (95%Cl)
UM UK X|ZEeE SXHMZEXIDE) | 18/27(67%) | 21/26(81%) | 0.83(0.60 to 1.14)
S X= 72t 5(2-5) 5(3-5) -
23y ICU E[&A| A} 7/31(23%) | 10/30(33%) | 0.68(0.30 to 1.55)
ICU T&7|Z+ 22(8-42) 23(10-60) -
S|zt 27(9-49) 33(11-69) -
249 & 29 2/18(11%) 3/19(16%) 0.70(0.13 to 3.73)
- BERR U0 E KYotX| AS
a2 ESAA0AM O SRR 42 £39 WEE NN EERZAEH ste XEH
== O ZIItRoL DRANEH ST/t UK &8 daA7l= A0 IS XA %2
ROB =+
HEE mEZEA

Patients were randomised in a 1:1 ratio according to a
computer-generated list. Randomisation was centralised
through a secured website and performed by an
independent statistician, and was stratified by the centre
and according to whether or not patients underwent surgery
in the past 48 h, using permutation blocks, the size of
which remained unknown to the investigators.

Hg=A 2H

Randomisation was centralised through a secured website
and performed by an independent statistician

HOIX/ AR et =71

Masking: Single-Blind

Masking of antibiotic therapy was not feasible in this study.
In the control arm, patients, physicians, nurses,
investigators, study coordinators, the statistician and the
sponsor remained blinded to PCT levels throughout the
study.

2N 3t =713

ojo

In the control arm, patients, physicians, nurses,
investigators, study coordinators, the statistician and the
sponsor remained blinded to PCT levels throughout the
study

I
ojo

The analysis was performed according to  the
intention-to-treat principle.

AL
0o
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Bouadma £(2010), T&A

AFEA multicentre, prospective, parallel-group, open-label trial
« SUNY U4 = HASO SE 2oty 20| AuEE destRE O
o Mt B OH-tE Df" f: 4%
ze7|& - 270 Fojoty| M MM X2E BX| AUNLHICU LA-AHTHO A7t
A2E 1207t O||-Hlj-fL HJ(I SHoll) SR E0 2441210 XILIR| 4 BtXt
- ICU M=ot WHSO0| Lash 2kt
* 18M| D|ZH UAE, SSAHY Oy MA7|7H0] 3¢ 0|2ty F?
« 2014 EE FURXEE Qo 57 A4S ({500 neutrophils per
mL)
o SME H7| X2t Wsh ZHOl AR, infective endocarditis,
Hep|E steoarticular infections, anterior mediastinitis after cardiac surgery,
Ol TLLY A . hepatic or cerebral abscesses, chronic prostatitis, or infection with
Mycobacterium tuberculosis, Pneumocystis jirovecii, or Toxoplasma
gondii)
o YESE0| gESHAL, SAPS Il E7t 658 0]dQ 4%
+ MBRXXE HE X
PCT group control group
OA4() 307 314
HHLI0|(SD) 61.0 (15.2) 62.1 (15.0)
HRH%) 207 (67%) 204 (65%)
SAPS Il (SD) 43.8 (16.1) 43.4 (15.4)
SOFA (SD) 7.5 (4.4) 7.2 (4.4)

PCT ZARIA/71Z | RI=7t EE WAl oY

PCT 717

Kryptor procalcitonin, Brahms, Hennigsdorf, Germany

B ED

- PCT (0.25 ug/L: strongly discouraged

- PCT >0.25 and ¢0.5 ug/L: discouraged

- PCT 20.5 and {1 ug/L: encouraged

- PCT >1g/L: strongly encouraged

SeH K= S A

PCT (0.25 ug/L: stopping of antibiotics strongly encouraged

- PCT HIs5Z0N 80%04 ZA E= >0.25 and 0.5 ug/L:

stopping of antibiotics encouraged

PCT 21UsZ0A 80% 02t Z4A 2 >0.5 ug/L: continuing

of antibiotics encouraged

- PCT 15580 37t 9 >0.5 ug/L: changing og
antibiotics strongly encouraged

Qyolol T BH0] SUH A2 2

e e Z221 H|(1-28Y), 7|H1&7|(mechanical
ventilation) A 1-28Y), SOFA H=2(1, 7, 14,

28%), ICU ¥ ZXA7|Zt, 2 SMH0| ho5to] days of
exposure/1000 inpatient days, ZGEY0| T2 SMH X|=7|7H
OEASHY L4 HS(1-28Y)
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Bouadma 5(2010), Z&A
o PCT-based between-group ~
TE algorithm Control absolute difference | P value
28U AUE 65 (21.2%) |64 (20.4%) |0.8% (-4.6 to 6.2) | NA
60Y MY 92 (30.0%) |82 (26.1%) |3.8% (-2.1 to 9.7) | NA
SHAUH| HIX|E 7|7t 14.3 (9.1) 11.6 (8.2) 2.7 (1.4 to 4.1) {.0001
et 20 (6.5%) 16 (5.1%) 1.4% (-2.3 to 5.1) | 0.45
2% 5229 106 (34.5%) | 97 (30.9%) |3.6% (-3.8 to 11.0)| 0.29
JIAE7] DIMRIZE 1 16.2 (11.1%) ] 16.9 (10.9%) | -0.7(-2.4 to 1.1) 0.47
ICU T&7|Zt 15.9 (16.1)* [ 14.4 (14.1)* | 1.5 (-0.9 to 3.9) 0.23
ZTHH7|7t 26.1 (19.3)* | 26.4 (18.3)* |-0.3 (-3.2 t0 2.7) |0.87
Hx 2 U % % A
R1271ZHFEA) 6.1 (6.0) 9.9 (7.1) -3.8 (-4.8 Af -2.7) | <.0001
*. Mean(SD)
HE HIEH2(0HY ZE0| YHEHE Hlps FEAY MM ZE2ZANEY £F0 T2 FUF =
== H U2 2AEY ZUI%0| FMH ES LdAME £ %S
ROB =+
HE8 Iy nEZIA
An independent, centralised, computer-generated
axfol AN AA Lo randomisation  sequence (CleanWeb, Telemedecine,
Technologies, Boulogne, France) was used. Patients were
stratified by centre with random block sizes of 2, 4, or 6.
HEAN o =0 The patient'§ in’itials and date of birth were entered and
then the patient’s allocation was assigned.
ROIXH/STRI0) T3t 71 234 investigators were masked to assignment before, but not
after, randomisation, as per our open-label design.
Although treatment assignments were not masked, all
ATII0| O3t =71 Lo investigators were unaware of aggregate putcome_s during
the study, and primary endpoints were strictly defined and
not patient-reported.
A worst-case imputation method was used for
=S 20kt =S missing data to conform with the intention-to-treat
analysis.
Mo @2 9 | AEBYE 23 2% 81
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Hochreiter 5(2009), =¥
HATAA randomized, open, prospective, controlled trial (RCT)
SiE2jotg ZEOl HOITQUALL SHEH2|0ty A0 R SdEH= 2K
Z3|1E Z SMH XE AR AIFAM SIRS 7IE & AA 27KK] 04 PHEG
= &
« 02 & ot sigEH= #A
- S9N HE
HR7IE _ Sam A U A 0 A 8
oo =2 = e =
% 5t0| Ol= 3}
o1rhAr K= 30| Q= At
Tz PCT group control group
thA4(3) 57 53
YHLE0|(SD) 67.3 (14.4) 66.6 (15.5)
LRH%) 29 (51%) 29 (55%)
SAPS Il (SD) 40.1 (17.1) 40.5 (15.1)
SOFA (SD) NA NA
PCT #A e
A7z =
PCT 717 BRAHMS Aktiengesellschaft, Hennigsdorf, Germany
* 01 2% MM Rz FH
iz & Huz - if clinical signs and symptoms of infection improved and
Ens PCT decreased to less than 1 ng/ml
- if the PCT value was more than 1 ng/ml, but had dropped
to 25 to 35% of the initial value over three days.
Hlw = standard regimen: 8YSQt MK X2
2NBE 7|7t PCTZ: 155 + 125Y
thxa: 17.7 = 10.1¢
- ICU X&7|2t
A
TRTEPN 7 SR 212712
27t Hp NR
Tz PCT-based algorithm Control p-value
A SHH 2712t | 5.9 (1.7) 7.9 (0.5 {.001
ICU T&712t 15.5 (12.5) 17.7 (10.1) 0.046
HE Qo FEAY XM ZEZAEHY ZUHYE MM XS 2HE + U= REF
== =Y
ROB &7
HZH HA LEIAN
DX HiIEAN AN E34 | randomly assigned
e 21 24 | NR
RO/ ARRO| et =7H 24 | NR
ZEO0 oot =/ 24 | NR
i NUNE 24 | NR
MEW® HT R3S AEFolet A2 25 21
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Jensen £(2011), ®ot3

H+4A | RCT
* 184 O14
BSJ|1Z | - ICU YEOZEH 2402 O] S2E #Xt
« ICU Ol XHQ7|710] 24A|7+ 0JAfOl BHR}
o 2|24 2|7t 52 #A (40 mg/dl) FE= E2Z2MZ0|E £X[7t =2 &t
He7|E (1000 mg/dL)
o1l A o AN AL U224 g EQZ2N20|E £Vt 20t ACE (dEH= A
T2 PCT group control group
4f=~(3) 604 596
TALI0|(median, IQR) 67 (58-76) 67 (58-75)
HxH%) 330 (54.6%) 333 (55.9%)
APCHE 1I(IQR) 18 (13-25) 18 (13-24)
PCT HARHA /7|2t 0y
PCT 717 Kryptor-PCT (Brahms Diagnostica, Hennigsdorf, Germany)
o < QMXEN OE X + D2ZANEH £30| 2 g12|E(alert
E! =72 procalcitonin £ nonalert procalcitonin)
H| ST * Alert procalcitonin: PCT = 1.0ng/mL & MY £X| CfH] Ha
10%7t HAGHA| %2 42
H w2 UYXZ M2 standard care
=M bt
T | 1 wn 2y 2 216azEe)
1R} 28U Al (all cause)
+ ICU 37
EENULES 23f B . HH%E% o YYZS = F7| 7ISHOI(APACH 1)
* ventilator At27|7¢
- ZEHE(28Y = &Y A)
PCT control HR p value
282U Al (%) 190 (31.5) 191 (32.0) 0.98 (0.83-1.16) 0.83
ICU 7|7t
247 — — -
21 (median, 10R) 6 (3-12) 5 (3-11) 0.004
. absolute difference
717K
Ventilator 712%) | 3,569 (65.5) | 2,861 (60.7) ~4.9%(-6.7 to -3.0) {0.001
= PCT X0 ME MK Xzs HESS FHAMIIX 220, 7| &49 gy x4 a7
=" g Sdle AC= LEHL 2 AHAFEN A8E PCT £X|0| IE Xzdd2 HISX| §g
ROB =7
HIEE e | BEZA
N o | computerized algorithm created by the database manager with
SXtO| Hi A AHA H4e :
AT HEEA 4 concealed block size
HiEAK o Lo entered in an _encrypted screening form in a password
protected Web site
HOR/ARXLO| Ot =7k | Y2 | investigators were masked to assignment before randomization
Investigators, treating physicians, and the coordinator were unaware
ZUHEIH0| hst =71 22 | of outcomes during the study as were all procalcitonin
measurements in the standard-of care-only (control) group
2320 2ikE S | TTE4
MY B0 48 | AEBYS AL 2% 51
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Nobre 5(2008), A9~
A RCT
zarE | ZZ0| EZ TE= W40 |CUN YT St
SUE L CICU MYIZE B 330 HEE I= WPL0| YHE #R
- DIYESHo= J|12H ZH(Pseudomonas aeruginosa, Acinetobacter
baumanni, Listeria spp., Legionella pneumophila, Pneumocystis
jiroveci, or Mycobacterium tuberculosis)22 &7|7t &4x X2t
UK =0 F2
- HOIHA T J|ME(0. E8E, Y2202 Qs 559 4
= < X717 SN X2 Q7R E MEY HeHUEZot MUYY, HEsY,
H2171E AELZO)
OoT oo
+ O S5 M YA X|= 7(7t0] 48AI17H 021 AL
ALY AL + Oy, =82 7:.*%'(01_|. oy 529) )
+ 339 HYUs eRHHIV 2, CD4 200 cells/mm3 O[T, 554 w3
UAE, HII0|ME HAAHK RE S)
c QYR AR, YYHOZ WES MO FdH Xz SR A
* per-protocol analysis
Tz PCT group control group
oA(%) 31 37
BT LI0|(SD) 64.0 (12.3) 66.9 (13.8)
HXH%) 21 (67.7%) 25 (67.6%)
SAPS Il (mean, SD) 68.5 (12.1) 70.1 (13.1)
SOFA (mean, SD) 6.4 (3.3) 6.6 (3.0)
PCT At o
L4A/712 =
PCT 77| | Kryptor-PCT (Brahms Diagnostica, Hennigsdorf, Germany)
=5z * PCT ( 1.0 ug/L: 3YmMo| PCT x| XI5 PCT ¢ 0.1 ug/LOIH
a 4 FX H2
HZ2 272 « PCT) }.0 ug/L: 5UMO| PCT +=X| MQISHH Ttz & S0 sigE
mol= 4™ A L
* baseline ZCRI0IAH 90% Ol ZA Al, PCT X7t 0.25ng/mL
Olotd
Hj W2 standard care
FHUE 7|2 | 28Y
 SMH AT
1A B o SHUE =ZEY(per 1,000 inpatient days)
* SISO WET|2H
28U} AfU(all cause)
EENUL RS « HA NYE
- < ICU ¥ SHa7(zt
H -
27 g « AAH X|Q(clinical cure)
« Hx ZYY My
- HY 55249
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Nobre 5(2008), AQA
T2 PCT control p value | RR(EZHIH
SHMT AFR J|7F
S8H A8 712 6(3-3%) | 95(2-33) | 015 | 2.6(-03 to 5.5)
(median, range)
ZSMH-EY/1000Y | 541 644 0.07 1.1(0.9 to 1.3)
UM ST | 5560) | 1362 | 028 | 2359 to 1.8)
1} (mean,SD) o ' ' 0
AMH X|2(%) 31(79.4%) | 32(80%) 0.82 .0(0.6 to 1.8)
28U A (%) 8(20.5) 8(20) 0.82 0.9(0.6 to 1. 7)
UE HUE(%) 1(2.6) 1(2.5) 0.74 .0(0.2 to 4.1)
47|17t
ICU T\t s |70 002 | 46010 1o 82)
(median, range)
4z PCT X0 ME &M X2= S X=7|17te HEAIIE A= LEHY
ROB =7
HIZ2 o RS
2RO HiIEaA AN 23 computer-based random number generation
HEAN OX o Allocation was issued using opaque, sealed, numbered
envelopes
HOIRY/ A0 Chet =7t | EE -
A0l thet =7t =24 -
ESET 2iXE %S T4
MEiM H1 =2 AMHZoet A 2% H1
Schroeder 5(2009), 5%
AFEA RCT
TE|E 58 22 5 ICUMAM S3HES ZH0 M2 MK x2S d= oS (FEUES
S| J)&: ACCP/SSCM consensus of 1992 Mo MZ)
« S 7|=(ACCP/SSCM) 2%
= s Ze|E 2N
H ez . =9 71§T
+ 0[O ICU Y5t SMA x|z 22 SRt
ALY
1g PCT group control group
T AL () 14 13
BALI0I(SD) 69.3+10.6 68.4+13.7
EXH%) 57.1 53.8
SAPS 11 (SD) 456+18.5 53.7+14.7
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ISR Z2ZAEY ZAol MY 24

Schroeder §(2009), ¥
[ SOFA max (SD) [ 7335 [ 8.3%4.2 \
PCT dAt o
/713t =
PCT 7|7| | BRAHMS PCT LIA®(B.R.A.H.M.S Aktiengesellschaft, Hennigsdorf, Germany)
E e
1l AR SK]
HZ 2 =12 - clinical sign & &S ZA0] 2A3te1
- PCT {Ing/mL O|AL} PCT Z7|32 25-35%=& 3Y & HOIX 42
H|w 7 standard care (clinical sign & empiric rules)
FHOE « PCTZ: 16.4+£8.3Y
717t « O 16.7+5.6Y
1A Ha o SMH X717 ¥ HE
Aot
2% « MYE, ICU MH 7IZh 7|15 Ee
2 PCT group control group p value
ICU XH37|2t 16.4+8.3 16.7+5.6 N.S
E[A| MZE 11 10
N.S
E[RAl AY 3 3
S0 FH 10 9
E N.S
o 4 4
M X|27|7HY) 6.6+1.1 8.3£0.7 {0.001
YR R=HS Oizxot ChH[ 17.8% &4 | - (0.001
N.S: Not significant
- PCTsZ: & 22t &f0| §i2.
- CRP(C-reactive protein): & @7+ XH0| 2.
Az PCT ZLUEEZ 22 & & £F IS0 A5t ICU Y& X9 A K=o =20 &. S
== 2 A=0M OME Mg HIg0 01S0] He M9 F4A AzHol 2 & U=
ROB &+
HIZH h EZA
Do HiEAN MA 284 | randomly assigned2te E@T US
&M 21 g4 | NR
Independent from the study protocol, the physician in
R/ ARRION et =7+ 284 | charge was always free to decide to continue or change
the antibiotic regimen upon clinical judgement.
Z0EIH et =7t =4 | NR
23T 21kE 2= TTE4
MEH™ 23 MEFEet A 25 B0
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8 22
Svobda §(2007), AZ
ATHA randomised, controlled, single centre (RCT)
o 2EAL 20T 0189 £2 =R 5 EEe OUY 2 #& & 33 IS
=l h 184 Of4
. Ij35: The American Collage of Chest Physicians/Society of
s|1E Crmcal Care Medicine Consensus Conference Definitiontf 2 IjZ
& 7| 71504 X2 (hypoperfusion)
* 24A12t O|Lf THEHZ B4 LM
+ 23 EZ 4 HEURN, SERN X&E HnE, 3O, HAEMS
LIl AS . 3oy EE_Q’SWI O3t QY At
NEIES o AFLO| ABIGH MEHO SA}
* HUQXXE HE =it
=1C) PCT group control group
A(3) 38 34
HZUL0l(range) 43 (19-88) 9 (20-86)
2RH%) 61 68
APACHE 11(SD) 15.7 (7.9) 17.3 (9.3)
PCT ZAH 742/712t | 323 TS UM § YF Y72 Y, 1 0% 3Y0f 3t
z5132 PCT 717] PCT-Q, Brahms, Hennigsdor, Germany
o « PCT )2 ng/mL: S 72, MK |9f FHEE WA
EI:IIN_E EN2 « PCT £2 ng/mL: "_7—! Mol 280 £ CT & ££8 HE Rz
s (34 40| S01E o)
Hlu YRz He 99 MM, S W FHHE WA
FHEH 71 | 28Y
Ao 12 3 ICU M&7|2t, ventilator 7|7t 28U Al(all cause)
=TT 27 W HEE E 42 I= 7| 7I5TOI(SOFA)
Tz PCT group control group p value
ICU Tjg7|7t 16.1+6.9 19.4+8.9 0.09
A Ventilator 7|2t 10.3+7.8 13.9+94 0.08
28YULH AFZ(%) 10(26) 13(38) 0.28
SOFA(GY?ZH Td) 7.9+238 9.3+3.3 0.06
Az TAUAE FEStE FIHHQ OAZEM PCTE ALSSH Xt S8 X7| &4 HEE LA
B = 4gg =9l
ROB &7
HEZ uy B2
Sxfol A AA o ;aunnigr;rlytasls:gned by means of computer generated random
Treatment regimens were included in opaque sealed numbered
e 21 %3 envelopes and envelope with the lowest number was always
used for consecutive patients.
ZOX /AR Oist =7te | =4 | NR
ZUEIH| ohet =7+ =24 | NR
ESE0 ZiiXE H2 TTEA
MEAR HD 22 AMEF9S A R 211
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5. M O FERASAE Sl 7S

M@= BUHA §% ZSTRAEY SJ0 HEH A2 USIHSW DI I8 23 LIS SZHNE oA =27

HITEAT initial: MRS M HE

Enrgll date: /' (¥Y/MM/DD) Randomization: O BCT [ Routine cars

Zd 212X (Case Report Form)

1. SPHAL SEE ¥ HDIFE YN
1) @BE
- BES0 AAENHL SUE T ST Sasts 194 0142 SasT ul[m
- MBS 239 u T= IHOE PLAISE NS T 48AI20 ILT ¥ BT O/O
2) HedIE
=184 0I5t 0HETF = ity /g
- BMF S0 2 48AI2 014 TS BT ul/m
- UHEOEZ 3F 0|49 BT LM S WS L VO
- 55 EHo &1 ¥ BI04 2 HANHH =8 I &N /O
—-DNR E2 =W HESE & 8L /g

2. HYIE JERE

1) =g

2) (IF___  em, HE kg (predicted BWt kg’

3) JIREs
Diabetes Y/N /0O Hypertension Y/N /O
Cardiovascular disease Y/N I/ Chronic lung disease Y/N /O
Chronic renal disease  Y/N /0O Chrenic hepatic disease Y/N /O
Metastatic solid cancer /N /0O Mursing home residents Y/N /O
Charlsen comorbidity index:

4) Hospital admission ®&W/AIZE _  [YYYMWDO) /— (hhimm)

5) ICU admission 's W/ A2 - o OYYMMDD) S —— (hh:mm)

6) Severity scores at ICU admission

- APACHEII:

— S0FA score at ICU admiszicn: total

(SOFA score #5)
PF ratio PLT count Bilirubin Cardiovascular | GCS Benal

7) MV applied: Y/N /O

! pEw aee
Male: Wtlkg] = 50.0 +0.01(Ht[cm]-162.4)
Femals: Wilkg] = 46.6 +0.81(Ht[cm]-152.4)
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M= ATHA 33X TSPAEL S30 2EH SN2 USHEW DIt WE I8 OIS SSVHE oAl 37

HTOY I initial- ST M S

Enroll date” ___f____{ (Y /MM DD) Randomization. T PCT [ Routine cars

Mode: J vCv, O PCV, O PV, O others
PEEP: cmHZ0, Pplat: cmH20, Tidal volume: {__ml/kg of pred BWt)
8) RRT applied: ¥/N O/O

3. Initiel Characteristics of Infection (sepsis)
1) Source of sepsis (infection)
O Pulmonary O Abdominal O Urinary O Skin/soft tissue
O Catheter—related O Others O Unknown
2) Type of infection
O Community—acquired
O Healthcare—associated
O recent history of hospitalization for = 2 days in the precading 90 days
O residence in & nursing home or long—term care facility
] recent antibiotic therapy, intravenous chemotherapy, or wound care within the past 30
days of the current infection
] attendance at a hospital or hemodialysia clinic

O Hospital-acquired: developed 48 hours or mare after admission
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HES AYRUN Z2ZAEL FA FHY 24

Hes 2TdHA @8 TSRUEY &F0 $4H USNDZ MEHIEW DIX= FE HHS COIY 2SS Il B33
ST T initial: HTOAT M HE
Enrolldate: ¢ (¥YYY/MKM/DD) Randomization: T PCT [ Routine cars

4. Characteristics at Day 1, 3,5, 7,9, 11, 13

— Laboratory result

Day1 Day 3 Cay & Day 7 Day 8 Day 11 Day 13
PCT AL AT RIA
YT S{hhzmm)
PCT %X
PCT Guidslines for antibictic use
1. B Ty B 2 2D
2. R FH B A0
3. 2dE 5 X% A1
4 W EF 83 3D
BT (peak within 24hr):
Laboratory
WBC
Lactats
cAP
APACHE
S0FA score Total
PF ratio
PLT count
Bilirubin
Cardiovascular
GCS
Renal

PCT Guidelines for antibiotic use: 1. PCT<0.25pg/L:
2. 3li=s=EFH 80% 0/& 22 & 0.25 pg/L<PCT<0.5 pg/L
. Fi===FH 80% 0B 24 W PCT205 pafl

4 HOSEH HIE St % PCT=0.5 pg/L

[2+)

— Other treatments

(YYYY/MM/DD)

=] =

=
=o=

(Y SMM/DD)

Dose

AR

asopressor

Steroid

ECMO

RAT
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NHr
ilg

MYES MT0A @8 DT2RNEY SF0| 240
SHACHA T initial:

Enroll date: ____/____/___ (YYYY/MM/DD)

SN2t XISHIEN 0IX= P&
HILUT MY =S

Randomization: O PCT

DEEE 2

SRAHE LNl A7

] Routine care

5. History of antibiotic use

RIS/ ALED| 2

SOIAIR

ZAl

(YYYYAMWOD) /(hh:mm)

2 Al

(rYYY/MM/DOD) / (hh:mm)

Mt

Carbapenem

3rd cephalosporin

Cefepime

Expended-spectum penicilin/B—actamase inhibitor

Levofloxacin

Ciprofloxacin

Moxifloxacin

Aminoglycoside (~mycin, ~micin)

Glycopeptide (vancomycin OR teicoplanin)

Tigecylcine (2% 2|2)

Colistin (22#|2 / route 1,V OR 2, inhaled )

TMP/SMX

Linezolid

Piperacillin/tazobactam

others (489 : )

others (429 : )

others (423 : )

4N F0
ANE 2 B8 AR

1. Initial treatment

2. PCT<0.250g/L

3. HiE=25E 80% 014 &4

2 0.25 ug/L=PCT<0.5 pg/L

4 FANS=Z5H 80% D12 &2
% PCTZ0.5 ug/L

5 W= I St &
PCT20.5 pg/L

6 LHH =%

7T UYE 58

8. ME2 © E5:

9. 7 88

10. J|E: (At 21=)

(04, R )

i
on
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WE5 YBXON DRUNEY HA FHY 24

DEE BTMA §d ZSPAEY S30 BEE JASJZ0 AZHEN NX= B FHS OO PRHHES Bl a3
eI} initial HRMHAT Mg g

Enroll date” —__/ /(¥ /MM/DD) Randomization: [ PCT [ Routine cars

6. Characteristics at the Day of stopping antibiotics
- Day of stopping antibiotics: —___/____/

- Bady temperature (peak within 24hr):

- Laboratory: WBC ____, Lactate , CRP
— S0FA =core:
PF ratio PLT count Bilirubin Cardiovascular | GCS Benal

7. Final Charateristics of Infection (sepsis)
1) Classification of infection [sepsis)®
O Microbiclegically documented infection
O Clinically documentsd infection
[0 Paossible infection (all other situations)
[ Absence of infection (SIRS, but not sepsis)
2) Appropriacy of initial antibiotics (A2t 4 ZA 20 E= IESTAS FDMH OIS E2EF)
O Appropriate
O Inappropriate
OO N/A
3) Cultured pathogen: /£ {"YY/MWDD)
[ Respiratory:
O Blocd:
O Urine:
[ Catheter:
O Others:
4) MDR pathogen YN OO
O MRSA
O Carbapenem L& Acinetobacter
O Carbapenem LH& Pseudomonas
O 3HH cephalosporin LA&E Enterobacteriaceas
[ Carbapenem LH& Entercbacteriaceae

O Stenctrophomonas maltophilia £ Burkholderia cepacia

* Classification of infaction {sapeis)

—microbiolegically documentad infection: presance of a clinical or radiological infecticus focus, or both, and pathogen identification
—clinically documented infection- prasencs of a clinical or rediological infectious focus, or both, withcut causative pathogen identification
—sbesnce of infection: ebesnce of a clinical or radiclogical infectious focue. or both. and antibiotice given for <2 days

—peoasibls infection: all other situations
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J

HYEE &ML §3 ZSPMEL S0 HAHA

A I initial-

HPHAT M S

IS0 ASHSEM DIs AW SHS LN SITHAMLR Baus a7

Enroll date —__J/___J____ (¥¥YY/MM/DD) Randomization: T BCT C Routine cars
5) superinfection® YN OO/0O
IF¥es, WW:__ /0 [ (YYY/WO0o)
Cuttures:
B. Outcomes
1) S Y/N /O
If Yes, E=EE Wl:_ /[ [ (YYYY/MWCD)

SEEE M HHOIH &/ JIES/SR0/2Y S HATZZE0 O =
HT 22 = Pseudomonia. Acinetobactsr baumanni
35 0189 HEH IS EeE AR

ZEH S & HA BT}

SN A

If MO, go to the next question.

2) Duration of antibiotic therapy (first episode of infection):

days

3] Clinical response to treatment for infection (sepsis)

O Success
O Failure

[ Relapse after treatment”

- W (YYYYIWMWED)

O Indeterminate (AHS: )

4) ICU discharge (&®: [/ [ )
5) Hospitla discharge (&T: /)
B) APZRE-_/ / (YYYYAMMDOD) Ar2Rol:

71 Ventilator days (if available):

54

[ alive [J dead (ICU LOS ___ days)

[ alive [J dead (Hospital LOS ___days)

—1

=]

days

0E: (HE VoW M =l

Z Supsrinfaction: isolation from the sams or ancther sits of ome or mors pathogane differsnt from that identified during the first infectious

epiaods, togsthar with clinical signe or symptoma of infection
4F|elapse after treatment: BMEH H= 8 JGAIZ L & S FHHAH 2 RS I

g

127



HES AYRUN Z2ZAEL FA FHY 24

6. S 21T UK ==
sty FYEFE AX 4EAE)
amikacin sulfate 106804B1J 740
108101ACH 44
amoxicillin 379800ASY 50
379900ASY 77
380000ATB 333
1082018BIJ 1,031
310400ASY 36
310500ATB 145
310600ATB 159
310700ATB 319
328900B1J 1,397
3290008B1J 2,793
358500ASY 50
amoxicillin sodium 381300B1J 3,079
381400B1J 905
38150081 1,997
440100ATB 613
462000ATB 327
467200ATB 203
467300ATB 253
467400ATB 390
467600ATB 127
328600B1J 2,807
ampicillin sodium 108603B1J 1,053
328500B1J 1,828
_ _ 112702ASY 229
azithromycin
439901BIJ 14,788
aztreonam 113001BIJ 11,761
cefaclor 125202ASY 38
cefadroxil 125304ACH 165
cefamandole nafate 125402B1J 1,626
cefatrizine propylene glycol 125601ACH 239
cefazolin sodium 125704BIJ 663
cefbuperazone sodium 125802B1J 4,587
cefcapenepivoxilhcl 474402ATB 484
cefdinir 125901AGN 743
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cefditoren pivoxil 126001AGN 1,098
cefepime hcl 126103BIJ 5,356
cefetamet pivoxil hcl 126201ATB 1,317
cefixime 126302APD 531
cefmenoxime hcl 126401BIJ 6,224
_ 126503B1J 6,414
cefmetazole sodium
468100B1J 8,468
cefminox sodium 126602B1J 3,bb4
cefodizime 126701BI1J 8,344
cefonicid sodium 126801BIJ 3,363
1269028BIJ 6,302
, 329900B1J 6,133
cefoperazone sodium
37130081 2,850
463100B1J 9,527
. . 127102B1J 6,879
cefotaxime sodium
127203BIJ 2,929
. 1273028BIJ 2,804
cefotiam hel
46540081J 10,913
cefoxitin sodium 127501BI1J 4,437
cefpiramide sodium 127701BIJ 7,213
cefpodoxime proxetil 127903ASY 72
cefprozil 128002ASY 89
cefroxadine 128101ACH 704
cefsulodin sodium 128201BIJ 12,735
ceftazidime 128301BIJ 4,784
cefteram pivoxil 128401ATB 316
ceftezole sodium 128503BIJ 1,333
ceftibuten 128602ACH 1,130
128702B1J 2,201
o . 128805B1J 8,244
ceftizoxime sodium
468200B1J 12,470
478500B1J 18,923
cefuroxime axetil 128903ATB 346
cefuroxime sodium 129003BIJ 1,115
cephalexin 129402ACH 127
cephalothin sodium 129701BIJ 1,574
cephazedone sodium 130003BIJ 3,081
cilastatin sodium 32930081J 5,176
cilastatin sodium 329400B1J 9,268
cilastatin sodium 466100B1J 18,211

4z
J
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HES AYRUN Z2ZAEL FA FHY 24

ciprofloxacin hel 134109ATB 1,039
clarithromycin 134905ASY 149
clindamycin phosphate 135603BIJ 1,273
colistin sodium methanesulfonate(as colistin) 484201BlJ 22,610
doripenem monohydrate 593201B1J 8,874
fosfomycin sodium 163302BIJ 4,411
fosfomycin trometamol 163401APD 1,027
gentamicin sulfate 165103BIJ 234
32930081J 5,176

imipenem monohydrate 3294008BlJ 9,268
466100BI1J 18,211

isepamicin sulfate 177702B1J 5,787
levofloxacin 183206BIJ 21,562
linezolid 412901B1J 38,500
lomefloxacin hcl 184904ATB 688
meropenem 190704BIJ 24,557
moxifloxacin hcl 380303Bl1J 15,748
nafcillin sodium 360801BIJ 2,532
netilmicin sulfate 200703Bl1J 1,434
213104B1J 4,931

329500814 5,044

piperacillin sodium 3296008BlJ 7,417
4333008B1J 7,739
453200B1J 10,626

379800ASY 36

379900ASY 77

pivoxil sulbactam 380000ATS 333

379800ASY 36

379900ASY 77

380000ATB 333

310400ASY 36

310500ATB 145

310600ATB 159

310700ATB 319

, 328900B1J 1,397
potassium clavulanate 32900081 2793
329700B1J 4,250

329800B1J 8,470

358500ASY 50

440100ATB 613
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462000ATB 327
467200ATB 203
467300ATB 253
467400ATB 390
467600ATB 127
roxithromycin 225304ASS 83
sisomicin sulfate 227903BlJ 1,519
, , 230901ATB
spiramycin
311000ATB 96
3286008B1J 2,807
329900BlJ 6,133
381300B1J 3,079
3814008Bl1J 905
_ 381500BlJ 1,997
sulbactam sodium
328500BlJ 1,828
371300Bl1J 2,850
433300BIJ 7,739
453200BlJ 10,626
463100BIJ 9,627
311400ASY 12
sulfamethoxazole 311500ATB 30
330000BlJ 2,162
sultamicillin tosylate 233701ATB 626
3295008B1J 5,044
tazobactam
3296008B1J 7,417
. . 234902B1J 31,038
teicoplanin
50100081J 31,605
L . 329700Bl1J 4,250
ticarcillin sodium
329800B1J 8,470
tigecycline 495301Bl1J 41,800
. 240908BlJ 1,174
tobramycin sulfate
328800B1J 2,125
311400ASY 12
trimethoprim 311500ATB 30
3300008Bl1J 2,162
] 247205BlJ 7,058
vancomycin hcl
479800BlJ 17,479

4z
J
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7. MEH AMAIEO| mITTEA Zi}

Intention-to-treat analysis
o Routine
Procalcitoninz Carem RR
(N=21) = or (95% ClI) p-value
(N=29) VD
n (%) n_ (%)
Primary outcomes
Duration of antibiotic therapy”
Mean+SD 12.43+9.18  14.79+9.37 -236 (3%-07)  0.3791
Median (Q1, Q3) 10 (6, 18) 11 (8, 21)
Secondary outcomes
ICU
ICU length of stayZ)
Mean+SD 6.52+6.31 6.66+7.81 -0.14 (=152, 1.24)  0.9497
Median(Q1, Q3) 4 27 4 @39
ICU mortality” 3 M® 5 (7% 083 (0.50,1.66)  1.0000”
In-hospital
Hospital length of stay‘”
Mean+SD 23942243  23.03+20.37 087 (-155 -329  0.8869
Median(Q1, Q3) 18 (9, 26) 17 (9, 32)
ICU free days5)
Mean+SD 17.38+18.83 16.38£16.73 075  (-145,2%)  0.8437
Median(Q1, Q3) 12 (4, 20) 14 (5, 22)
28-day mortality” 3 (199 6 (06 092 (0.54,1.70)  1.0000”
Hospital mortality” 6 @B 7 @14 118 (062, 1.95  0.7243
Mechanical ventilator
Mechanical ventilator (n, (%)) 9 w®» 12 W 1.04 (062 1.73) 08827
Days with ventilator
Mean+SD 6.41+14.68  5.89+8.64 052 (-1.28,232  0.9000
Super infectiont 6  @®5 3 (103 276 (073, 4.93)  0.14047
Clinical response to treatment
for infection (sepsis)
Success 17 @9 21 R4y 1.2 (0.74,1.97)  0.4853
Failure 3 (u»M (1379 1.04 (0.51, 2.03)  1.0000”
Relapse after treatment 0 00 ((0100) - -
Indeterminate 1 @79 60 069 (0.37, 1.99)  1.0000”
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2 o 0f
Qs 2O 2 AlAISH= AHALICHL ZR2ZFAE X (Procalcitonin) 23 AH
2= A

|2 ZAlGtASLICEH HZotsl E2E= HIZ0]
pu

3. HES 24 SX0lAH SMA S AE ZHE 2ol Z2ZAEL HAIE Al
otal B, H7 F 5 F& ZRZAIEY ZAME MESHRASLIIN?
B2 ( )3l

HWEZ A9 X&E MNHYH PLEE £ J0 WE S8y £&EH 26 T
FZANEE ZFAG AME
4. TZZLANEH A= Otdie =SECZ MEE = USS 1) USLICH
(HEAE 2F HEAl)
® HEs
(Diagnosis of sepsis, severe sepsis, and septic shock)
@ 2Hi2Iorte 2gol ZE Rt
(Differential diagnosis of bacterial infection)
@ IHES 82X Xz MM SLIHY 2 0 e &M ZH(SH)

(Monitoring of the course of treatment of patients with sepsis and

== 8= o [E Lo NG

2o =< =" — T o

control of antibiotic treatment)
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OTZ22ANEY ZAIE 0Ot
I-IO| OlAL_l[:'.
ORE= He

(Diagnosis of sepsis, severe sepsis, and septic shock)

H = =<
=2, &S

SHOZ AE

ZEA OHE

st

=

S

@ =39 HYHelotd S0 WESS SR
(Differential diagnosis of severe bacterial infection and sepsis)

@ IHES 28X Xz MM LY 2 0 2 &M ZH(SH)
(Monitoring of the course of treatment of patients with sepsis and
control of antibiotic treatment)

6. EZ 88X Xz MAE ZLHE Z 0 OE AN

QoA EAlE ZEeXte SAYLIN?

O 8H& 2 4=(White blood cell count) @ C-BrS A (C-reactive protein,
CRP)

® Z 22 A& (procalcitonin) @ A OLEI Ll (creatinine)

® AT ==(platelet count) ©® & & YelR¥l(plasma total
bilirubin)

@ =HI0IE(lactate) JIEF ( )
7. IHEZ X2 XE MHAH ZUEHEZ L O0l e MM =2 /s 3
ALE RIS [, CHE 2YHOIX AR HIWGI0 Z2ZAIEY 2AIE 0L &
= AEStAlE EHYLID?

D Ct2 201X A0l HIBIO O X3 AI=ZolsE BOICH — 7-1 2822 0|
=

@ U2 ZgolXt dARL SLotH At&dte HOlCH — 88 =gez 0
s

@ 2 ZHoIX 2AHM Hlioltd € AlEol= ®OolCH - 7-2 22z 0
=

(781 2&0 @0let) gst A=)

7-1. HES X2 XE MBAME Z2LEHE L 20 OE S4HM =Fol JAo
N Z2ZAEY 2AE O UF MESIAIE 0IReE LU

@ G2 ZA bldh &8 825 M35t HOIC

@ WMES Jlol=etelol etk ArsstCh

® JIEt
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[781 20 ®0lct] g8t 3R]
7-2. IHEES X2 Xz ZHAEN
A ZZ2ZANEH ZME E AMEol
@ CHE ZAL0I Hiol H=te EEE
@ CHE ZAH0Il Hioh 2i=sotXl gLt
@ HIZ2WHZAM0IE2 THE ZAH0 B
@ J|et

ZZZNEL ZALS FHE

8. I2ZLAIEL 2Al= S HIZ0I2 AIRED
SHAE0| LRSICHD M58 U2

@ JZX
@ e 2o

® ®3 OgX %Ct
® Ot

9. ZZ2ZAEL A} 3012 g
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